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NOTES ON THE BEAVERS OF WOOD BUFFALO PARK, ALBERTA 
By J. Dewry Sorer* 


Even in a territory richly endowed with wild life, no mammal provides 
greater fund of interest for the traveller than the Canadian beaver. To 
those fortunate enough to visit northern solitudes, his works and ways are a 
source of perpetual fascination; no matter how commonly distributed and 
familiar in the day to day program of activities, the species captivates with 
an almost constant variation of engineering skill, neither surfeiting with the 
commonplace, nor dulling interest with immutable method. For this reason 
life history studies may continue for a long time without essential duplication 
or exhaustion. Especial interest attaches to the life of Castor c. canadensis 
in the more northern latitudes, where it has received little specialized atten- 
tion, except from the fur trade. 

Despite its relatively high northern position, Wood Buffalo Park embraces 
large areas ideal for beaver. Lakes, ponds, and sluggish streams are numer- 
ous, and food trees plentiful. The territory of 17,300 square miles lies entirely 
within the Canadian Zone, and largely at elevations between 700 and 1000 
feet. Extensive valleys and uplands are clothed with luxurious forests of 
white spruce, jack pine, birch, aspen, and balsam poplar. In addition, most 
of the lakes and streams are flanked with a wealth of alders and various species 
of willows. In consideration of latitude, to many it is surprising to learn 
that soil and climatic conditions are such that in favorable locations white 
spruce frequently attains a diameter of two feet, balsam poplar 30 inches, 
and trembling aspen 12 to 15 inches. The latter is the principal food tree of 
beavers in this country, while next in order of choice, or availability, are 
white birch, balsam poplar, willows, and alders, and rarely conifers. 

The hurried voyageur on such principal streams as the Athabaska, Peace, 
and Slave rivers will note little or no sign of beavers along the banks. Condi- 
tions along the larger rivers normally are not attractive to beavers, with the 


*Published with the permission of Department of Mines and Resources, Ottawa, 
Canada. 


JOURNAL OF MAMMALOGY, VOL. 18, No. 1 














JOURNAL OF MAMMALOGY 





broad expanse of waters and the swift pace of the current, although food trees 
may be plentiful. Over very extensive areas immediately adjacent, condi- 
tions are radically different, and in suitable locations beavers abound. Occu- 
pied lakes and ponds are legion and some of the most insignificant of streams 
are turned to account by one or more families of these industrious animals. 
During the course of my investigations in the park wilderness from 1932 to 
1934, exceptional opportunities were presented for observation both in winter 
and in summer. The latter season is naturally superior in many respects, 
but much can be learned during the colder months. Although the country 
throughout is in the Canadian Zone, local conditions vary markedly from 
place to place. It is most interesting and instructive to note how the animals 


in their wide-spread occupation of the region m these various physio- 
graphic and floral conditions as they depart from ideal, or what may be 
regarded as normal characteristics. It follows that the species is much more 
abundant in some sections than in others. 

In the alluvial lowlands bordering the main waterways, including the 
Slave River and the Peace-Athabaska deltas, beavers are scarce or entirely 
wanting. Over the forested plains in the eastern sector of the park, at 
elevations between 700 and 800 feet, occupation is greater, but the bulk of 
the population centers in the Alberta plateau sector, with its average eleva- 
tion of about 950 to 1000 feet. This cradles an extravagant array of lakes, 
ponds, and streams; a large number of these are ideal and attract beavers in 
considerable abundance. The better beaver waters, as represented by Pins 
and Flatgrass lakes, are bordered by extensive stands of aspen poplar 
(Populus tremuloides). In many cases the woods are composed of pure 
stands of this tree and superficially resemble tracts in the Transition Zone 
of the central parts of the prairie provinces. Growth is comparatively rapid 
in this region, with 18 to 20 hours of daylight during summer, and in conse- 
quence poplars and willows tend to occupy denuded tracts at a rate sufficient 
to balance beaver consumption. Only in rare instances throughout this 
country does a tract of beaver-felled trees attract particular attention. Such 
operations are gradual and relatively imperceptible. 

An abundance of beaver sign and many animals were seen on Net River; 
Buffalo River as far as it was ascended to the forks in latitude 59°55’; along 
Copp Creek; throughout the length of Little Buffalo and, to a lesser degree, 
Salt rivers. Fair numbers also inhabit Nyarling, Klewi, Sass, and Jackfish 
rivers and their tributaries. Of these, the most notable is the upper length 
of Little Buffalo River on the Alberta plateau. While this stream has a 
relatively rapid descent from its source at Thultue Lake, with innumerable 
rapids and riffles, sluggish intervals are equally numerous. The beavers 
have ideally adapted the stream to their requirements by the construction of 
scores of dams, many of which are placed directly on the site of the smaller 


rapids, thus increasing the area of the naturally quiet stretches above them. 
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In this manner, also, numerous rocky and shallow white-water parts of the 
stream have been flooded, providing perfect canoe navigation where formerly 
this was difficult or impossible. The same applies to many other streams, 
incidentally assisting the members of the warden service and other travellers. 
Below the falls of the Little Buffalo, where the stream skirts the Alberta 
plateau escarpment as it meanders through the Slave River lowlands north 
to Great Slave Lake, beavers are much less numerous. 

The beaver population of the stream, however, is only a part, and evi- 
dently the smaller part, of the picture. Hundreds of ponds and lakes have a 
comparable abundance. These, as pointed out, exist in prodigal profusion 
over the western part of the park. This is particularly pronounced in a 
sweeping semicircle east of Caribou Mountain, from Peace River northward 
to Conibear and Thultue lakes, and on northwest to Buffalo and Copp lakes. 
Personal observation, together with information from the Indians about 
territory not included in the writer’s explorations, indicate a consistent 
spread of population over the vast area in question. In speaking of the 
wonderful wealth of beaver life on Little Buffalo River, the Indians of Sucker 
Creek and Salt River settlement referred to the abundance of beavers in 
adjacent lake-sprinkled territory in even more glowing terms. 

According to my experience, there is scarcely a lake worthy the name and 
with suitable surroundings but has one or more beaver lodges, while others, 
which one would regard as distinctly unsuitable, likewise are occupied. Pine 
Lake, for example, supported five, while every one of the small lakes of the 
chain extending southward had one or more lodges. Ten were noted along 
the northeast arm and west shore of Conibear Lake; three in Lake Seven; 
five in Lake Six. We were informed by an Indian trapper of the locality that 
Lake Four contained 15 lodges, from which he and his son easily trapped their 
quota of 30 beavers in the spring of 1932, leaving an ample number for breed- 
ing; this little lake has an area of only 10 to 12 square miles. In a small lake 
south of Pine Lake with only two lodges, Chief Warden M. J. Dempsey and 
I observed 14 beavers during the early twilight of a June evening in 1932. 

Of all the parts of the park visited, the greatest concentration of beavers 
personally observed was along Little Buffalo River from Thultue Lake to 
the canyon in the Northwest Territories. In this distance—a matter of some 
130 miles by river course—110 dams and 95 lodges were counted. The latter 
accommodated only a portion of the river population, as numerous stretches 
with relatively high banks and abundant beaver signs were observed, which 
were without visible lodges. Here the animals obviously lived in the banks. 
A conservative estimate would be 1000 beavers in this length of river. 

A notable characteristic over long distances was the regularity with which 
one lodge occurred at each dam. At irregular intervals an area of pond was 
occupied by two, indicating affiliation of two families (probably 10 to 14 
animals) at a single dam. What with deep holes behind small rapids where 
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dams were constructed, there was no necessity for building the dams very 
high, and the average height was about two and one-half feet. The very 
low gradient of the stream in places resulted, even with a two-foot dam, in 
forming a pond with a length of many hundred yards. As the result of a 
low dam, 150 yards long, spanning the stream and low alluvial lands in the 
valley west of Ninishith Hills, abnormal water-level was noted above the 
structure for a distance of fully two-thirds of a mile. Two lodges were pres- 
ent here, one of which was built into and acted as a portion of the dam. 
Great activity reigned at this colony in late July. Trees and willows in 
abundance were being cut and transported, and the dam lengthened and 
raised with feverish vigor. When completed, the water doubtless would 
be backed up for at least a mile. 

During the course of wild life inquiries many notable dams were encountered 
on Alberta plateau and at lower levels. The largest of these, as it happened, 
was an abandoned one on a small tributary of Salt Creek, near Cabin 11, 
about 21 miles west of Slave River. The reason for the withdrawal of this 
colony is unknown; the site apparently is ideal, with an adequate food supply. 
At present the south end of the dam is washed away by spring freshets and 
the former pond completely drained, exhibiting the details of the beaver 
works on bottom and sides. This was surveyed by the writer in September, 
1933, with the results shown in figure 1. The main dam is 156 feet in length, 
7.5 feet high, 21 feet wide at the base, and an average of about 12 feet along 
the crown. The bulk is enormous, with a mud and timber content of not 
less than 650 cubic yards. Lesser dams (also abandoned) are located up and 
down stream at distances of 333 and 160 yards, respectively. 

One of the most curious building sites observed was that at twin sink-holes 
along the Conibear Lake trail, about 24 miles in an air-line west of Pine Lake. 
These sink-holes are caused by the underlying strata of gypsum-limestone 
being dissolved by subterranean streams, and by the following gradual sub- 
sidence of superimposed materials. Such depressions usually are funnel- 
shaped, and when holding water, form clear, blue ponds of considerable 
depth. In the present instance the beavers had taken possession of one sink- 
hole with a water-level 20 feet higher than its neighbor, and had constructed 
a short, low dam on the natural earth bridge between the two. It is difficult 
to understand the reason for this, as originally the water in the occupied 
sink-hole already was very deep, without visible inlet or outlet. It appears 
that the water-level in these unique basins remains relatively constant from 
year to year, except when there are temporary additions made during the 
spring run-off. Most of the park’s celebrated sink-holes are rapidly drained 
through holes in the rock strata at the apex of the inverted cones and conse- 
quently are dry. 


In recent years, at least, the beavers have become very active in numerous 
tiny creeks. Some of these are barely a foot or two in vy ‘dth with a steady, 
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Kia. 4. Beaver lodge at the west end of Conibear I ike, July, 1933. Fig. 5. Beaver 
dam about 100 feet in length, on a small creek neat Slave River, September, 1933 
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although meager, flow, intersecting grass and willow areas of slight fall. 
Here the animals construct dams under the necessity of building them high 
and wide in order to secure sufficient depth of water for their needs, and to 
prevent freezing to the bottom. Under these conditions, a suitable winter 
environment can be gained only at the expense of unremitting labor through- 
out the summer and fall. Places were noted where the animals were obliged 
successively to lengthen and heighten the dam in order to conserve flow and 
achieve depth of water until the attenuated structure on the wings lead for 
long distances over low, hummocky ground among alders and willows. Some 
sites embrace few if any trees. In extreme cases, conditions are such as to 
render one very skeptical of the beavers’ ability to achieve, under existent 
conditions, sufficient depth of water to prevent ice from forming to the 
bottom. Such a contingency in mid-winter of the far north undoubtedly 
would be disastrous. 

Notwithstanding the abundance of poplars in the park as a whole, beavers 
occasionally resort to the bark of the white spruces along the streams. Ob- 
viously this is not done from necessity, when an ample supply of aspen, alder, 
and willow is available. Examples of this trait were observed on several 
occasions, the most outstanding being one on the bank of Little Buffalo 
River above the falls. Here the animals had completely girdled, for several 
feet above the ground, a number of white spruces as large as 8 inches in 
diameter. There was no sign of loose bark at the base of the trees and the 
white wood of the boles had not been touched. Circumstantial evidence 
clearly pointed to the conifer bark having been eaten for food. Scattered 
stands of poplar and birch existed in this vicinity. 

Between Lynx and Crane lakes a lodge was observed in a muskeg pond 
where not a trace of the usual deciduous food trees existed. As well as could 
be determined under a mantle of snow, the beavers had constructed the lodge 
entirely with spruce, tamarack, and possibly some willow. Even the latter 
was very scarce in the immediate locality. The principal source of food was 
not ascertained. The wardens have mentioned similar cases in other parts 
of the park. Such beavers are not driven to this extremity by want, but 
possibly they are attracted merely by an unoccupied pond, without regard to 
a normal food supply. In this case the lodge was very small and probably 
was the work of young and rather inexperienced animals. 

Many of the lodges reach extraordinary proportions, with diameters of as 
much as 12 or 14 feet, or even larger, and heights of 8 or 10 feet. Others, 
again, are not over half this size. The varying dimensions probably reflect 
the age and experience of the builders, or the number engaged for mutual 
protection in the construction of the lodge. Throughout the region, lodges 
are located in a variety of ways, depending upon conditions. One is prone to 
regard the lake lodge as typical, especially when unconnected with the shore. 
A high percentage of them are built in sloughs and ponds, often partially 
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among willows, or tamaracks in flooded areas. Always one side of the lodge 
must give access to deep water, so that the animals can dive below heavy 
ice. The food piles are located close to the lodges, and in the case of a com- 
munity of individuals these frequently reach surprising proportions. 

The remainder of the lodges are found in smali rivers and creeks, cus- 
tomarily in association with a dam. Dam and house frequently are close 
together, or more rarely built as a unit; usually the house is situated some 
distance upstream from the dam. In the latter situation the house ordinarily 
is close to the shore, and in most cases is built partly upon the land. While 
descending Little Buffalo River there were noted many houses built entirely 
upon the shore close to the water. The entrance was through a bank tunnel, 
or tunnels, below water level. In every case such structures were located at 
narrow parts of the river, sometimes where chrubbery almost interlocked 
overhead, and usually in dense forest. Occasionally such a lodge is closely 
surrounded by trees, and even is built embracing them. Under similar 
environmental conditions many beavers live exclusively in bank dens. 

It was observed that river beavers construct houses with every degree of 
modification between the simple bank den and the lodge isolated in the 
stream. Examples of the former were noted where a scanty mattress of 
limbs and mud had been disposed on the ground a few feet from the bank. 
Its purpose apparently was to cover a small cave-in of the dirt roof above the 
living quarters. Under similar conditions, again, a heavy, domed “half 
lodge” is erected, the lower portion represented by the river bank itself. 
Entrance, as usual, is effected through submerged tunnels driven through 
the earth and up to the occupied chambers. Feed beds are located in the 
water close by, the relationship being essentially identical with that obtaining 
between stores and lodge when these are away from the bank. The former 
types of dwellings in streams are possible only where there exist substantial 
banks flanked by deep water. 

A conspicuous beaver feature in the northern forest is the presence of mud 
deposits on the banks where the animals are active. These ordinarily are 
round or oval, from a few inches to a foot or more in diameter, and several 
inches deep. Trappers regard them as “sign” stations. Writers have 
credited the beaver with depositing castoreum on these mud heaps, but | 
was unable to detect any odor of this at such deposits as were carefully 
examined. It may be that these happened to be very fresh without castoreum 
application, or older ones on which the musk had been dissipated. In all 
cases noted the “mud pies’”’ were on low, grassy points, or near the end of 
“logging runs’”’ close to water-level. In some sections these features are 
scarce, but they were quite commonplace along the upper length of Little 
Buffalo River in late July. 

As will be gathered from an earlier statement, beavers are very active in 


building dams, even in mid-summer, and general repairs are made also in 
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July to structures damaged by spring floods. Although in some cases im- 
portant works are commenced at an earlier date, it appears that major 
construction is conducted at this time or later in the season. Very pro- 
nounced activity prevails during late summer and fall when final touches are 
made to lodges and dams. At this season also an ample supply of food is 
deposited in the water for the winter. Ponds and lakes usually freeze over 
in this latitude during the second or third week of October, and external 
activity ceases at this time. 

In the spring, beavers normally make no effort to escape the long confine- 
ment of winter quarters until the arrival of spring freshets, which finally 
displaces the thick ice. The melting of ice in the lakes takes place somewhat 
later. The river break-up occurs about May 10. On rare occasions, accord- 
ing to Indian report, odd beavers leave the lodges to forage in the deep snow 
of the adjoining forest. Very likely this refers to random instances in early 
winter, or in late spring. 

On April 2, 1933, a beaver was seen swimming about in an open stretch of 
Little Buffalo River at the mouth of Sucker Creek. It is unusual to observe 
the animals at this time of year, as winter conditions still substantially 
persist, except for modified temperatures. It can occur only toward late 
winter where warm springs or strong currents induce open patches in the 
thick ice. I was informed of a peculiar episode by Victor Marie, a Salt River 
Settlement Indian. In late November, 1933, after the rivers and lakes had 
long since been sealed over, a family of beavers appeared in the deep snow 
south of Klewi Lake to cut alders and poplars for food. He is of the opinion 
that the animals were in desperate straits and starved out. This evidently 
was caused by the abnormal subsidence of the water in the occupied stream, 
which drained out of the channel-ways to the lodge and from around the 
food supply. This would permit the ice to settle solidly over the site and 
prevent access to stores. An occurrence of this sort probably is very rare. 

In the early spring the Indians trap beavers by making sets under the ice 
near the lodges. This type of trapping entails an enormous amount of labor, 
but at this season the furs are at their best, and furthermore, when the 
animals are accessible under iceless conditions the season is closed. Details 
of this style of beaver trapping were secured with a view to acquainting 
naturalists with them, for the occasion may arise when the scientific collector 
will need a reliable method of obtaining specimens at this time of year. I 
am greatly indebted to Chief Warden M. J. Dempsey for clarifying the 
subject by means of sketches. Two methods are shown herewith. 

Figure 2 illustrates the method more commonly used by Indians to trap 
beavers under the ice. A hole is chopped tarough the ice over a deep runway 
between lodge and feed pile, or slightly to one side, in an ample depth of 
rater. A half circle of dry poles is planted firmly in the muddy bottom and 
green pole wedged solidly in the circle. A number two and one-half or 
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three trap is firmly anchored to a deeply imbedded dry pole and set up on the 
bottom at the entrance to the semicircular enclosure. ‘To secure the green 
pole, used as bait, the beaver is obliged to cut it top and bottom, and in 
attempting to do this within the cubby, is caught in the trap and is quickly 
drowned. 

In figure 3 is seen the method most widely employed by white and half- 
breed trappers. The usual hole is sunk in the ice over a favorable spot as 
shown, and a strong dead pole driven into the bottom. The pole then is 
withdrawn, a block quickly nailed near the base, the trap set upon it, the 
springs secured with twine around the pole for stability with the chain well 
anchored, and a bunch of green poplar or birch twigs tied to the upright above 
the trap. The whole then is carefully lowered and pressed deeply into the 
hole previously made in the bottom. The ice hole freezes over, securing the 
top. This set is justly popular, as it is speedy and easy to prepare, and all 
the work is done in comfort without wetting the hands at freezing tem- 
peratures. 

An effort was made to estimate the total beaver population of the park 
admittedly a matter not to be readily nor accurately achieved. Although | 
was enabled to travel by various means over 8000 miles on park investiga- 
tions, many large areas were not covered because of lack of time and the 
difficulties incident to travel in primitive country. I would hazard an esti- 
mate of at least 15,000 beavers for the park, however, a figure based on knowl- 
edge of various streams with estimated abundance, and the average frequency 
of occupied ponds and lakes in sectors known. Approximately one-half, or 
about 8000 square miles, is not adapted to beavers, owing either to unsuitable 
topography, as in the streamless, sandy pine uplands of the central interior, 
or to lack of food and building materials in the great delta lowlands, impov- 
erished muskegs, and open grass plains. 

Before the park was created by a Dominion Government Order-in-Council, 
in December, 1922, beavers were much scarcer than today. Under the 
protective measures subsequently enforced by a wise administration, the 
species has steadily increased. At the time of my residence within the park, 
reports of increase were frequently heard, and recent expansion in numerous 
localities was readily noted. Thus, in places where beavers had not been 
seen for a decade or more, they are now established in ponds and insignificant 
streams which ordinarily would be ignored by a smaller beaver population 
Opportunities for such expansion is still great. 


Under existing laws, resident Treaty Indians of the park area retain their 
trapping and hunting rights, subject to park game regulations. When the 
park was established, it was deemed necessary to adopt a closed season on 
beavers for a period of years in order to replenish the supply. The beavers 
responded rapidly to the protection afforded them, and in recent years a 
restricted open season has been established, during which residents, under 
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permit, may take 15 animals each year. The spring open season is at a time 
when the species can be taken only by means of under-ice methods of trap- 
ping. Many of the Indians fail to take full advantage of this periodic and 
lawful opportunity, so that the drain is much less than the legal possibility. 
The average annual catch (for such intervals as have been declared open) 
does not exceed 700 pelts, or approximately 5 per cent of the estimated total 
beaver population. The species continues to multiply with every probability 
of again attaining its primitive numbers. It is not unlikely that the total 
will eventually reach a figure of 75,000 to 100,000 animals, or even more. 
Under the Dominion Government’s beneficial system of wild life preservation 
for the area, as administered by the Department of Mines and Resources, 
this and other game resources are assured gradual appreciation. 


National Parks Bureau, Winnipeg, Manitoba. 


NOTES ON THE GIANT PANDA 
By W. G. SHELDON 


The purpose of this paper is to place on record a few observations on the 
habits and occurrence of the giant panda (A iluropoda melanoleuca) made by 
the author and Dean Sage, Jr. while on a collecting trip for the American 
Museum of Natural History in western China in 1934. On the whole, it was 
our experience that reports of the native hunters on the life history of the 
“Bei-Shung”’ were conflicting and unreliable. I have confined myself, there- 
fore, almost entirely to observations made personally. Our expedition, 
composed of Mr. and Mrs. Dean Sage, Jr., Mr. T. D. Carter, and myself, 
was in giant panda territory from about September 15 to December 15. 

The area in which this study was made is included within a 40 mile, quarter- 
circle radius west of the town of Tsochow on the Min River in western 
Szechuan. At this point, 10 miles south of Wenchwan, the Chengou River 
flows into the Min, and it is at the headwaters of the various tributaries of 
the former that the giant panda occurs. Its range is known to extend as far 
south as Yeh-Li, while northernward the limit is uncertain. Probably it 
continues 60 miles north of the Wenchwan region, and A. De C. Sowerby has 
reported evidence of giant pandas in the Tsin Ling Mountains of Shensi 
Province to the northeast. 

Diet.—Not only is the giant panda entirely herbivorous, but it is known 
to live on the dwarf bamboo of the northeastern spur of the Himalayas to the 
exclusion of all other vegetable matter. This is not true in the case of its 
small cousin, the arboreal little panda (Azlurus). The food supply in the 
mountains of west Szechuan is inexhaustible. In every mountain valley is 
to be found a broad band of bamboo forest flanking the slopes with an average 
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elevation from 5000 to 10,000 feet. The growth is so dense that in most 
places it is difficult for a man to get through. Unlike the bear, which in 
early spring must often travel miles for its food, the panda never can feel 
the pangs of starvation. 

To me this explains a great deal about the animal. My experience con- 
vinced me that the panda is an extremely stupid beast. On one occasion 
at a distance of 350 yards I observed two individuals on the edge of a bamboo 
jungle. Driven out by four dogs and warned by several high-powered bullets 
whistling about them, neither animal even broke into arun. The gait was a 
determined and leisurely walk. Again, Dean Sage and I observed another 
panda pursued by four dogs. In this instance he walked to within eight feet 
of Dean and was stopped only by bullets. He gave absolutely no evidence 
that he saw either of us, and seemed completely to disregard both the shots 
and the loud talking and shouts of a few minutes previous. During the 
course of tracking different animals for several miles I never saw a sign of one 
travelling faster than a walk. 

The male panda shot by the Roosevelts, as well as the one shot by the 
Englishman, Capt. H. C. Brocklehurst (April, 1935) were both tracked in the 
thick bamboos and encountered at close quarters. This would be unlikely 
in the case of any other species of large mammal, for traveling through the 
thick bamboos is very noisy. 

From these experiences I feel justified in stating that the panda is not 
alert. If its struggle for survival were as difficult even as that of the bear, 
this animal would of necessity have developed much keener hearing and 
smell. Food is all about the panda, and a sense of smell is not needed for its 
discovery. 

Most interesting of all were observations made of the quantity of bamboo 
that a single animal will eat. We found giant panda eating not only the 
bamboo shoots, but the stalks and leaves of fully mature sprouts, often an 
inch and one-half in diameter. In the last weeks of October all fresh drop- 
pings were composed exclusively of leaves stripped from the stalks. Later, 
stalks and leaves, or stalks alone, were found in them. We can offer no 
plausible explanation for this variation in diet. 

Captain H. C. Brocklehurst (Illustrated Sporting and Dramatic News, 
vol. 148, no. 3237, p. 608, 1935), made the following statement: ‘“‘The male 
eats stalks up to an inch or more in diameter, while the female eats only 
leaves and very thin stalks. Great quantities are merely chewed and not 
swallowed, and are to be found all along the tracks covered with thick greasy 
saliva.” Our records seem to refute this interesting observation. In the 
first place it would be extremely unusual for the female to have food habits 
differing from those of the male. In addition, the intestines of the large 
female that we shot contained some droppings of “leaves and very thin 
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stalks,”’ while others contained stalks as coarse as those found in any of the 
hundreds of droppings examined. 

All droppings appear to be ‘‘chewed and covered with thick greasy saliva,” 
and as completely undigested as though they had never passed through the 
stomach. They often do not hold their form, and I wonder if it is not more 
likely that it was fragments of these to which Captain Brocklehurst referred 
in the second part of his statement. 

On November 14, I had a most unusual opportunity to study the food 
habits of a panda. Four inches of snow covered the ground, and at 9 A.M. 
I encountered a barely perceptible giant panda track high on a mountain 
slope south of Chengwei. The animal had emerged from the very dense 
bamboo forest lower on the slope, and was on its way to the mixed growth 
of spruce and bamboo at a higher altitude. Snow had fallen during the night, 
and the track obviously had been made early that morning. For two miles 
it wound in and out through the bamboo thickets where the animal had fed, 
and the surprising detail was that at an average of every hundred yards there 
were from one to three large droppings (4 to 6 inches long and 2 inches thick, 
tapering at each end). At a conservative estimate there were 40 droppings 
when the track was still two hours old. At this point I disturbed the panda, 
but could not see it because of the dense bamboos. The animal had been 
resting at the base of a small spruce tree, and must have stopped feeding 
before 9 A.M. Below the resting place was a pile of at least 30 more drop- 
pings, making a total of 70 excreted between very early morning and 9 A.M. 
On his trail he had stopped occasionally to feed, but there was every reason 
to believe that the bulk of his meal had been obtained below the point at 
which I encountered the tracks. This instance led me to believe that the 
giant panda often feeds at night (as do several other large mammals of the 
region). I pursued this particular animal for three hours longer, and | 
found droppings almost as frequently for another four miles, although it had 
not stopped to feed meanwhile. 

These droppings emerge almost totally undigested. It seems logical to 
assume that an animal of such large proportions must have to eat tremendous 
quantities to secure the nourishment that it requires. I found no definite 
evidence of pandas feeding during the greater part of the day in the case of 
the several individuals whose tracks I followed. Undoubtedly they do feed 
in very early morning and late evening, but it is my belief that the bulk of 
their food is taken at night. I estimate that they would have to spend 
from 10 to 12 hours a day feeding in order to secure sufficient for their needs. 
It is no wonder that the muscular development of their jaws is so massive, 
and that their teeth have become so adapted for breaking the bamboo, 
which will defy the edge of the sharpest axe. 


Altitudinal range.—The limits of the giant panda’s altitudinal range is 
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determined largely by the extent of the bamboo growth. Two exceptions 
to this statement were observed, however. In one case we found unmis- 
takable panda droppings high on the Chen Lliang Shan range, 1000 feet 
above the rhododendron forest, and probably 1500 feet above the nearest 
bamboo. It was interesting to find that on occasion the panda must travel 
above its regular habitat to the bare grasslands of the blue sheep country. In 
another instance I saw where a giant panda had climbed a small pine tree 
just above the village of Tsapei on Chengou River. It was located 300 feet 
above the river bottom on an open slope, with the nearest bamboos across 
the valley. This particular record also indicates the stupidity of the panda. 
It had climbed the tree within 200 yards and in plain sight of a farmhouse. 
A hunter approached to within 60 feet before firing his old matchlock and 
before the panda descended the tree. This story was told to me by natives, 
and my visit to the place on the next day confirmed it. Fresh droppings 
at the foot of the tree and claw marks on the trunk bore witness to its truth. 

Resting places.—The favorite resting places of pandas are at the bottom of 
trees, under dead stumps, and in crevices of ledges. Dens under overhanging 
rocks in the midst of a precipitous slope of bamboos were often seen. Bamboo 
stalks had been broken and arranged to form a nest, and old piles of droppings 
gave evidence of frequent use. The natives say that it is in such places that 
the mother brings forth her young. I saw an instance of a well-used panda 
bed on the top of a large flat stump in an opening of the bamboo forests. 

There is no question that giant pandas climb coniferous trees of all types. 
Besides the one specific example mentioned above, we found several large 
spruce trees that appeared to have been climbed. The natives say that they 
do this to sun themselves. Ernst Schafer shot a baby panda out of a tree 
when in this same region with Brooke Dolan in 1931. When in a tree their 
color must make them very conspicuous, and it is in this situation that most 
of those shot by natives are discovered. One must not make the mistake, 
however, of assuming that every tree trunk which bears claw marks has been 
climbed. In several cases, when following a panda track along the crest 
of a high ridge, I could see where the animal had stopped at the base of a tree, 
stood on his hind legs with forepaws against the trunk, and then dropped to 
all fours and proceeded on its way. This habit is very much like that of our 
black bear. 

Natural enemies.—I think it can safely be said that except for man, the 
mature giant panda has no natural enemies. The young, however, certainly 
would fall prey to the wild dogs and leopards of the region. At night we 
often heard the dogs hunting in packs, and I imagine that their depredations 
on game are easily as great as are those of the leopard. 


Pandas should make formidable fighters but, strangely enough, the native 
dogs have no fear of them, although the dogs are afraid to molest the Hima- 
layan black bear. The specimen that we shot hesitated long enough to grow! 
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savagely, turn about, and bite one dog through the foot. Apparently they 
differ from the bear in that their jaws and teeth, rather than their forearms 
and paws, are their chief weapons of defense. 

By climbing, the young panda could find refuge from wild dogs, but would 
always be at the mercy of aleopard. Their color is conspicuous when in the 
open, and without the background of snow they could easily be seen in the 
bamboos. Other animals with more natural enemies and living in exactly 
the same habitat are mostly dark in color and of a uniform shade. The 
takin is a rather bright orange and yellow color. It is doubtful, therefore, 
if the characteristic markings of the giant panda are protective. 

Breeding habits and age.—Natives report that giant pandas mate in early 
spring, and that the females bring forth their young in January. Informa- 
tion of foreign hunters on this subject is of interest. Schafer informed me 
that the cub panda that he shot in April had milk teeth. Captain H. C. 
Brocklehurst shot a male in April and reported it to have been accompanied 
by afemale. This hunter also stated that the panda he collected first made 
its whereabouts known by “a kind of roar’ which natives informed him 
was made by the male panda during the mating season. 

The Chinese hunters all seemed to agree that several years are required 
for a panda to attain mature growth. The reports varied from 4 to 10 years. 
The reliability of this information is very questionable and it is included 
merely because of the apparent concurrence of opinion on the part of the 
Chinese that the ‘“‘Bei Shung”’ takes much longer to grow to full size than 
the bear. 

Abundance.—One of the questions of greatest interest is the abundance of 
the giant panda. My opinion is based on personal observation and may not 
be entirely accurate. First, it should be pointed out that because of the 
nature of the habitat and the amount of sign left by one animal in a single 
day, it is virtually impossible to arrive at more than an approximate estimate 
of probable numbers before snow-fall. With snow on all the slopes and valley 
bottoms, however, one can reach a much safer conclusion. 

During my month of hunting before snow fell I would have judged the 
panda to be rather scarce, but my experience in the next month led me to the 
belief that in this region the giant panda is not at all rare. In fact, for such 
a large mammal of nomadic habits, I would say it is plentiful. I base this 
statement on observations made between November 14 and December 8, 
when snow covered most of the mountains and valleys. I have what I 
consider to be almost positive evidence that within 6 miles of Chengwei 
(at the forks of Chengwei Creek and Chengou Creek) there were at least 6 
different animals. When I speak of 6 miles I refer to the horizontal map 
distance. With the very close contours of this region it would include in 
reality a considerably greater land surface. It must be remembered, how- 
ever, that we hunted (during this time) scarcely a tenth of the area where the 
panda might be found. 
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Two pandas were seen on November 16 in the Chengwei Valley. I de- 
parted two days later for the Mamogou Valley. The latter could not have 
been reached without crossing Chengo River Valley which was covered with 
snow, so there is little chance that the two animals referred to could have left 
the Chengwei Valley and gone to the well removed Mamogou slopes without 
our detection. I found unmistakable evidence of three more pandas in the 
Mamogou Valley. The size and location of the tracks offered proof of this 
statement. Another track was seen far up the valley of the “Da Bei Shui 
Gou,”’ and still another just south of the Mamogou and Chengou streams. 
The day after leaving Mamogou Valley, we returned to Chengwei and found 
the tracks of two giant pandas far up on the east side of the valley. Assum- 
ing that these were the same animals as were seen on November 16, the total 
would ‘still be six. As a matter of fact, I saw fairly fresh panda tracks on 
almost every slope that I hunted after snow had fallen. 

I believe the panda is nomadic in habits, but I also think a single animal 
probably confines its range to one main valley. Each panda ‘‘makes the 
rounds,” so to speak, about once a week. Seen in one place today, it probably 
would not return for a week. 

Can the giant panda be caught alive?—This is a question that I have been 
asked so frequently by hunters and mammalogists alike that I take the 
opportunity of including my answer in this record. Properly equipped, I 
believe an ardent collector would have little trouble in capturing a panda 
alive, providing he could afford to spend a year in the country. An animal 
might be caught the second day, but, to insure success, a great deal of time 
should be allowed. Before attempting to transport such a live animal, it 
should be kept captive in its natural habitat for some time in an effort gradu- 
ally to alter the diet from one composed exclusively of bamboo. 

Hunting dogs of the right type would be the greatest help. The native 
dogs lack the persistence and ferocity necessary. Because of the sluggishness 
of the panda and the moisture ever present in its habitat, an excellent nose 
would not be an essential for a hunting dog. 

I believe that the giant panda will walk into almost any trap set in an 
advantageous place and of sufficient strength. Natives frequently kill 
pandas by crudely set spear traps. Even a pitfall of the right construction 
should be effective. Chain traps such as developed by Vernon Bailey should 
be most effective of all. They are light in weight, and a large number could 
be taken into the country. I had two of these in 1934. They were crudely 
made by myself, and I did not have nearly enough time to set them properly. 
One was sprung by a giant panda the day before I left, but it had been set in 
one place over a month. 

The greatest difficulty in trapping a panda is in finding a trail likely to be 
used. Since bamboo grows in such profusion all over the slopes the wander- 


ings of a panda usually are entirely incalculable, and it is seldom that an 
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animal passes the same spot twice in many weeks. I found one ideal place, 
however, in which to set a trap. On any very high ridge running east and 
west the bamboo forest comes to an abrupt stop on the crest at the south 
side. The north side usually is rhododendron forest. The top of such a 
ridge is the limit of the panda range and in two cases I followed a track of a 
panda for a mile along such a summit. Again, a border of bamboos is often 
formed by an open field, and just inside the edge there is usually a natural 
trail for the Bei-Shung. 

It seems strange that no live pandas have been caught by natives. Yet, 
if one stops to consider the inaccessibility of the panda’s range, and the lack 
of well-worn trails, it is not surprising. In the second place it is only in very 
recent years that the natives have had any monetary incentive to attempt 
such a capture. It is my belief that an offer of high reward will yield a live 
giant panda in the course of the next few years. There is one supposed record 
of a giant panda cub observed in native captivity many years ago by an 
Englishman near Tatsienlu. 

I believe further that the animal could be transported to another climate 
with little trouble. It is dull and primitive in temperament and would not, 
I think, be sensitive to rough treatment. The only problem, as mentioned 
before, would be the assurance of an adequate food supply. 


Woodstock, Vermont. 


THE MAMMALS OF THE QUETICO PROVINCIAL PARK 
OF ONTARIO 


By Arvin R. Cann 


From the Lake of the Woods eastward to Lake Superior the international 
border between the United States and Canada is a water boundary. The 
Pigeon River, tumbling headlong into Lake Superior, marks the eastern end 
of this boundary. West of this turbulent stream, the lakeland area tilts 
toward the northwest, and all of its waters drain into the Lake of the Woods, 
which empties into the Winnipeg River, Lake Winnipeg, the Nelson River 
and so into Hudson Bay. Thus Minnesota is one of the very few regions in 
the United States with an arctic drainage. 

Theodore Roosevelt set aside about one million acres on the south side of 
the water boundary and established the Superior National Forest of Minne- 
sota. This was matched by Canada when, on November 7, 1913, the Quetico 
Provincial Park of Ontario, also some one million acres in extent, formally was 
established on the north side of the boundary. Thus, by international agree- 
ment, twin areas were set aside for public use and enjoyment—two areas of 
the greatest beauty to be found in the interior of North America. A strong 
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movement is now on foot to unite these twin areas into an international 
wilderness sanctuary, to preserve for all time the natural beauty and the wild 
life of this exceptional region. 

The Quetico occupies an area approximately 50 by 50 miles. Its original 
northern boundary followed the chain of lakes and their connecting rivers 
between Windigoostigwan and Beaverhouse lakes, from one to twelve miles 
south of the Canadian National Railway. In 1931 this northern boundary 
was extended to the railway itself, but in 1934 the original northern limits 
were reéstablished. It is an area of rare beauty. Cut, scarred, and etched 
by the great glaciers that once covered the northern half of North America, 
it consists of endless huge rock ridges extending for the most part in a north- 
east-southwest direction. The valleys between the ridges contain probably 
over 2000 lakes of all sizes, very many of them connected by rivers into great 
chains. These waterways constitute the finest canoe country we have, and 
afford, besides their great natural beauty, some of the best fishing one could 
desire. The region lies in the heart of the great coniferous forest, wh«re 
white and Norway pines are the dominant trees and form the climax, and 
areas of jack pine, poplar, and birch are developmental stages. There are 
great regions of swamp, where crooked streams wend their way through the 
soft ground, to the tune of humming mosquitoes. It is a region abounding 
in birds and mammals. 

The writer made his first trip to the Quetico country during the summer of 
1919, travelling mostly by compass and guesswork. This was followed during 
each succeeding summer through 1933 by trips varying in duration from 4 to 
12 weeks, during which time he has thoroughly covered not only all of the 
Quetico Park itself, but most of the wilderness lying about it. From the 
southern boundary of the Superior National Park to the south, he has 
extended his investigations northward to Cat Lake and Lake St. Joseph and 
the Albany River. During his absence abroad in 1934, his place was taken 
by his assistant, Mr. DeTurk, who carried on observations throughout that 
summer. During the last 8 years, an intensive study has been made of the 
biota of the Quetico and its surrounding country. Already many of the 
native mammals have been exterminated, and others are rapidly approaching 
the point of extinction. In order that there may be a record of recent condi- 
tions in the region, this paper is offered. The material discussed has been 
gathered entirely by the writer and his assistants during 80 weeks spent in 
the region. The only trapping was for mice and shrews. The records for 
the larger game mammals are based on inspection of trappers’ camps in many 
regions, on skulls found scattered through the area, and upon countless sight 
records of living animals. In all, some 300 specimens of mice, shrews and 
bats have been taken, and over 800 skulls have been examined. 


Condylura cristata (Linnaeus). Star-nosed mole.—Because of the very rocky nature 
of most of the region under consideration, this mole is quite local in its distribution, 
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being confined to swampy areas where burrowing is possible. Here its run-ways are 





frequently seen as raised ridges, although the animal itself is but rarely in evidence. 
In 1932 I dug out a tunnel, and on reaching the nest was fortunate in capturing the female 
and two large though naked young. Specimens from Sturgeon Lake (Swampy Bay), 
Kahnipiminanikok (both McKenzie Arm and Kawa Bay), Pickerel, La Croix and 
Tanner lakes. The food of one specimen examined was composed entirely of insect 
remains, including bettles, ants, Hemiptera, and a few small crickets 

Sorex cinereus cinereus (Kerr). Masked shrew. The masked shrew is generally 
distributed over southern Ontario, but because of its seclusive habits it is encountered 


requentl; It is an inhabitant of damp woods, especially along the edges of swampy 





vays ext nd under logs and stumps and out into the woods Ap- 


parently it avoids wet swamps as it does the more rocky areas. It is most common in 
I 








yirch and poplar groves; least common in stands of white or Norway pines. The food is 
composed almos ntirel nsects, beet lepidoy larvae, grubs of various 
Dipter nt d coleopterous | On one or n earthworm was found, 
and on another the re ins of land st l Specimens from the park he adquarters at 
French Lake, Agnes Lake ranger station, Kahnipiminanikok (McKenzie Arm) and 
Swampy Bay of Sturgeon Lake 


Cryptotis parva. Little shrew.—This tiny, short-tailed shrew apparently is quit 

n in the regio Six specimer ere taken by DeTurk in 1934 at Agnes Lake, 

the swamp at the east end of McKenzis the swamp between Kahnipiminanikok and 
Murdoch lakes, and Mack Lake. 

Sorex palustris palustris (Richardsor Water shrew.—During 5 years of collecting 


uncomm< 


in the Quetico country the presence of this shrew was not detected, but 2 specimens were 
collected by DeTurk in the summer of 1934. This shrew is highly aquatic, frequenting 
only very wet swamp are: It quati daptations are indicated by the webbed 
ul the bases of the third and fourth toes, and by the large hind feet with their 
conspicuous rows of stiff hair Specir from Agnes Lake and from the swamp at the 


Microsorex hoyi intervectus Jackso1 Pigmy shrew.—This shrew, the smallest North 


American mammal, is, I suspect, more common than data indicate [ts very small size, 
together with its retiring nature and inconspicuous habits, are sufficient cause for it to be 
easily overlooked in trapping operations It is a species of the more open woods. avoid- 
ing swampy and wet areas almost entirely, as well as rocky places. It lives under 
fallen logs and among the roots of old stumps, where its tiny tunnels ramify into every 
cranny. It is likely to be discovered around any cabin or clearing, especially in the 

nity of disturbed ground. Its food consists largely of insects, with an occasional 


earthworm or small mollusk. It was not reported by Nash, and was recorded by Miller 
under the name of Sorex hoy Specimens from French and Northern Light lakes 
At the latter location one was recovered from the stomach of a garter snak« Several 
were taken at Ely, Minnesota, by a Mr. Sigurd Olson 

Blarina brevicauda brevicauda (Say Large short-tailed shrew.—This is the most 





abundant shrew of the region, being found almost everywhere. Specimens have been 
taken under logs, piles of leaves, and in rocky areas where no other small mammal is 
found. Since the writer feels that the subspecies talpoides is indistinguishable from 
i la either externally or osteologically, the name talpoides has been rejected 
1 


For an animal so small, the 


ort-tailec 





shrew exhibits surprising pugnacity and very 


quickly works itself into a violent temper, baring its teeth and squeaking furiously 





Its food is composed mainly of insects, including all groups available. Specimens 
have been taken from almost every locality in and around the Quetico 

Myotis lucifugus lucifugus (LeCont Little brown bat.—This bat is a common 
summer resident throughout the region, being the most abundant species. It is seen 


toward twilight flying over the lakes in search of its food, and after dark it often circles 
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for hours around the camp fire, probably with a similar purpose. The food consists 
entirely of insects, mostly Diptera, with chironomids, tipulids, small ephimerids and 
mosquitoes predominating. During the periodic flights of the May-flies, these insects 
are eaten in large numbers. Specimens taken on Basswood, Pickerel, Mack, Sturgeon, 
Kahnipiminanikok, Greenwood, McKenzie, Northern Light, Camel, and Knife lakes. 

Myotis keenii septentrionalis (Say). Say bat.—This smal! bat is likely to be mistaken 
for Myotis lucifugus when on the wing, but it can be distinguished from the latter when 
in the hand by the fact that the ears, when brought forward, extend beyond the end of 
the nose. It seems to be of rather local distribution and is not common. Three speci- 
mens from Agnes, Kahnipiminanikok and Basswood lakes. This is the species formerly 
called Myotis subulatus subulatus. 

Lasionycteris noctivagans (LeConte). Silver-haired bat.—Although Nash reported 
this to be a common species near the (Great?) Lakes, the writer has taken but 2 speci- 
mens in the Quetico; hence he feels that it is not common in the region. This large and 
very beautiful species was taken on Mack and on Northern Light lakes in the summer of 
1932. It is associated with water, and is not to be found in the forest, as may be the 
representatives of the genus Myotis. 

Eptesicus fuscus fuscus (Beauvois). Big brown bat.—This rather large, mouse- 
colored bat is distinctly uncommon in the Quetico country. It was reported by Nash 
as common and widely distributed, and by Miller as rare; Herrick reported it under the 
genus Scotophilus, but had no notes on its occurrence in Minnesota. Three specimens 
were taken at Lac de Mille Lacs in association with the specimen of Nycteris cinerea. 

Nycteris borealis borealis (Miiller). Red bat.—The little red bat is common through- 
out the region, but less so than is Myotis lucifugus. It is found both in the forest and in 
the clearings, and is frequently seen flying over lakes and rivers. Its distribution is 
fairly general, although it is more common in association with hardwoods than with 
evergreens. Several specimens have been taken in the great swamp of the Wawiag 
River, and up the Waikwabanona River, as well as at Mowe and Greenwood lakes. 

Nycteris cinerea (Beauvois). Hoary bat.—This large and beautifully marked bat 
is very rare in the Quetico region. In August, 1931, I succeeded in capturing one speci- 
men in the deserted logging camp buildings at the extreme northeastern tip of Lac de 
Mille Lacs by hitting it with a canoe paddle. After being examined carefully and its 
ectoparasites collected, it was laid on the table under an empty can, presumably dead, 
while I went in search of preserving material. On my return the can was found over- 
turned, and the bat gone. No other specimen has been taken, yet having handled it for 
some 15 minutes, I am positive of its identity. 

Euarctos americanus americanus (Pallas). Black bear.—There are still a number of 
bears in the Quetico and its vicinity, but their number is steadily decreasing as a result of 
relentless persecution by all parties involved, including the rangers of the park, who 
never miss an opportunity for destroying one. This is greatly to be regretted, for the 
bear is one of the most interesting of our mammals. Two excuses are given for its 
destruction. One is that it is dangerous to the tourists, which is no excuse at all, and 
the other that it damages the ranger cabins. If these cabins were properly built and 
maintained, this damage could be avoided entirely. The bears do enter windows and 
disturb things within, but this can be prevented entirely by placing a dark shade across 
the inside of the windows when the cabin is not in use. The animals do no damage to 
tourists; on the contrary, the tourists desire their presence, and a sight of a bear is the 
great thrill of a trip into the woods. The black phase predominates, and brown individ- 
uals seldom are seen. From 1925 to 1933 I saw 22 bears on Ottertrack, Knife, Camel, 
Basswood, Kahnipiminanikok, (especially McKenzie Arm), McKenzie, Mack, and 
Trout lakes, and along the Kababwagamac, Wawiag and Waikwabanona rivers. 
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Martes americana americana (Turton). Marten.—The marten is now practically 
if not completely extinct in the Quetico country. It has been exterminated from the 
Superior National Forest on the American side of the boundary. Trappers report 
seeing an occasional track in winter in the larger timber north of Saganaga and Sagana- 
gonse lakes, and I found one skull at a trapper’s cabin up the Wawiag River in 1930 


With the removal of the larger timber and their constant pursuit by trappers, the marten 





has retreated to the north. With proper protection in the region surrounding the 
Quetico, the sper ies could be brought back 


Martes pennanti pennanti (Erxleber Fisher.—The removal of the large timber has 
profoundly affected the distribution of the fisher, as it has that of the marten, and it is 
now to be regarded as extremely rare in the Quetico, although some still are to be found 
there It has not yet quite reached the sad state of the marten, deplorable as is its 
conditior I have in my collection 17 skulls of fisher which I collected from about the 
camps of trappers up the Wawiag River. The small pit-fall type of trap built for the 
capture of these fine furbearers is a characteristic detail of the landscape in the more 
inaccessible parts of the Quetico and surrounding country. I have never seen a living 


specimen in the Park 


Mustela cicognanii cicognanii Bonapart« Bonaparte weasel.—This is the abundant 





weasel of the region, and it is common throughout the Quetico country. It occurs both 
in the hardwood and in the evergreen areas, and is most frequently seen along the shores 
of lakes and rivers It is by no means confined to such localities, however, and has 
been encountered in the forest at quite a distance from lakes or rivers of any 
considerable siz« t is not as abundant in the Park as it was 10 years ago. Specimens 
seen on Basswood, Mack, Kahnipiminanikok, Agnes, Knife, Camel, Mowe, Northern 
Light, Sturgeon and Tanner lakes, and skulls have been found up the Wawiag River 
Mustela rixosa rixosa (Bangs Least weas« This weasel is not abundant. It 
probabiy is often overlooked because of its small size It has been seen more frequently 


in the vicinity of small, slow streams through hardwood growth than in the evergreen 
forests and about lakes. Apparently it prefers swampy areas to dense woods or rocks 
It has been seen on 5 occasions along the Wawiag and Kababwagamak rivers and in the 
swamp area around the north end of Ferguson Lake. Specimens from Ferguson and 
Mack lakes 

Mustela longicauda spadix (Bangs). Minnesota weasel.—This large weasel was not 
seen by the writer, but between 1929 and 1932, 3 skulls were gathered from trappers 
camps along the upper Wawiag River. This fact indicates that the animal is quite 
uncommon, and no notes are at hand regarding its habits or haunts 

Mustela vison lacustris (Preble). Mink.—The mink is still fairly common throughout 
the region, but has steadily decreased in abundance during the past 10 years. It may 
be seen about the rocky shores of both lakes and rivers, especially about the larger bodies 
of water In August, 1933, a female and 2 young were watched for 15 minutes while they 
fed upon a dead sucker on the shore. They are often seen in pairs during the latter part 
of the summer, while solitary individuals or family groups are more often met in the 
early part of the season. They feed upon any mammal, duck, or fish available, and the 
remains of several spruce hens have been found with mink signs about. The writer has 
about 50 skulls taken from trappers’ camps up the Wawiag River, which indicates the 
degree to which these animals are trapped about the edge of the park; their skulls are 
among the commonest in such places. Specimens have been seen in the following 
localities: Basswood, Mack, Lac la Croix, Crooked, Pickerel, Mowe, Northern Light, 
and Greenwood lakes, and along the Maligne, Wawiag, and Kababwagamak rivers. 

Gulo luscus (Linnaeus). Wolverine.—The original range of the wolverine undoubt- 
edly covered the territory in question, but it was extirpated long ago. The older 
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trappers operating around the edge of the Quetico place the time of its disappearance 
from the region at about 1900. 

Lutra canadensis canadensis (Schreber). Canada otter.—This is another fine animal 
whose numbers have been greatly reduced in recent years, until now it is but rarely seen. 
Its scats, composed largely of crayfish remains, are often encountered, however, indicat- 
ing that there are more individuals present than the sight records suggest. The animals 
frequent rocky areas and have their dens under piles of rocks, inaccessible and hence 
safe—except from the trapper. Crayfish form an important item in their diet, but 
occasional fish and bird bones indicate other food On McKenzie Lake I once watched, 


spellbound, while an otter stalked a coot (Fulica americana) that was swimming about 
over deep water. The otter swam across the lake, approaching the coot. Every now 


and again it rose to an almost perpendicular position and looked around. When about 


100 yards from the bird the otter saw it For a few seconds it watched tl 


e bird inte ntly, 
apparently fixing the location in its mind. Then the otter dived. Fortunately or 
unfortunately the coot saw the otter during this brief period of observation, and as the 
seconds passed while the otter was under water, the coot seemed to become increasingly 
i m side to side. Finally 
the strain appears d to be too great for it, and it flappe d away Five seconds later the 


uneasy, Swimming about in a zig-za 


rtd 


course, its head bobbing fr 


otter came to the surface within 2 feet of where the bird had beer It looked about for a 
moment before swimming slowly to the shore and disappearing. I have 6 otter skulls 


from the Wawiag country, and have seen the animals on Kahnipiminanikok (McKenzi 
Arm), McKenzie, Basswood, Camel, Mack, and Ferguson lakes 
Mephitis mephitis (Schreber Canada skunk.—The skunk is common only locally, 


n 


where the physical conditions of the country are congenial It is found where soil is 
deep and digging possible, but is absent from regions that are conspicuously rocky 


About clearings and under cabins its holes are in evidence, although the animal is rarely 
seen It | 





is repeatedly taken its own picture with cameras set over night. I have 3 
skulls from the Wawiag River country, and one from Greenwood Lake I have found its 


holes about the he adquarte rs cabins at French Ls 1 


ce, and about the ranger cabin on 





Agnes Lake. One was found recently dead—apparently the work of hawk or owl—at 
Kahnipiminanikok Lake, the stomach containing insect remains and some soft-bodied 


larvac 
Taxidea taxus taxus (Schreber Badger.—The badger probably is now extinct in the 
Quetico region, and for years it has been exceedingly rare In the summer of 1922, 


three of us watched a badger lying in the mouth of his hole for a half hour, sunning itself 
The location was the north shore of the central portion of Knife Lake, and the hol 
occupied led under a great pile of rocks. This is the only record I have for the species; 
no skulls have been found 

Vulpes fulva (Desmarest Red fox This animal still is fairly common throughout 
the region, but because of trapping it is steadily decreasing in numbers. I have 22 skulls 
taken from the trappers’ piles up the Wawiag alone, and could have brought in three 
times as many had I so desired. It is very shy and retiring and is almost never seen, 
although in the summer it is sometimes heard barking, especially in the latter part of the 
season. In the summer o 


1927 I had the good fortune to see, very early one misty 
morning, a vixen with 4 pups running a rabbit trail. The mother was in the lead, loping 
slowly along, and after her came the pups, yapping in great style and falling all over 


themselves in their eagerness to keep pace A questionnaire to rangers and trappers 
brought out the fact that the red, cross, black, and silver-gray foxes (all phases of 
Vulpes fulva) are found in the region, but the red greatly predominates. Specimens 
(skulls) from Kahnipiminanikok, Northern Light, Mowe, Greenwood, and Saganaga 
lakes, and from the Wawiag River 

Canis latrans Say. Brush wolf, or coyote.—This large species of coyote is plentiful 
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Lake Superior chipmunk.—This little chip- 
rough the adjacent country It is abundant 
1 regularly used camp sites. It is very tame 


sense of 


The 
very pack sack 


scinating nuisance about camp 


creatures are not happy until « 


ery package sampled hey respond quickly 
ind withir few hours Most of the food is 
inderground holes for future use, the animals 


being indefatigable in their transportatior etivitie he species seems to be about 
equally abundant in hardwood and evergreen forests. The food consists of both berries 
and nuts, hazel nuts being especially prized when obtainable. Specimens seen at 
practically every camp site in and about the Quetic 

Tamias striatus griseus Mearns. G eastern chipmunk.—This much larger chip- 


munk is found only in the southern part of 


the Quetico, especially along the international 
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boundary, where it is more common than is Eutamias. Elsewhere it is decidedly rare. 
It is particularly abundant about Prairie Portage, the eastern inlet of Basswood Lake 
Its habits and general behavior are similar to those of the small chipmunk, but it is of a 
decidedly more pugnacious temperament in regard to other individuals of the species 
Specimens from Knife, Basswood, and southern Agnes lakes only 

Sciurus hudsonicus hudsonicus (Erxleben). Red squirrel. —This is the only squirre! 
found in the region, and it is both abundant and general in its distribution It is com- 
monest in the evergreen forests, especially those of jack pine, and in these stands they 
feed upon the cones. In hardwood regions they gather about hazelnut areas when these 
nuts ripen, and are kept busy driving away the chipmunks 

Glaucomys sabrinus sabrinus (Shaw). Hudson Bay flying squirrel.—These shy, 
retiring, crepuscular and nocturnal creatures probably are more common than the data 
indicate, for their unobtrusive habits and subdued coloration render them poor subjects 
for observation. Occasionally one is seen sailing like a ghost through the forest, but 
such a sight isa rare one. Those I have obtained were caught in traps set for squirrels 
and chipmunks, baited with uncooked oatmeal. Records from Kahnipiminanikok, 
Mack, and McKenzie lakes 

Castor canadensis canadensis Kuhl. Canada beaver.—The story of the beaver in the 
Quetico and in the adjacent Superior National Forest of Minnesota is a tragedy of the 
most sordid kind. It is a tale of greed and mismanagement, resulting in the reduction 
of the beaver from an abundant species to one of comparative rarity. It has been 
trapped by the thousands by outlaw trappers, mostly from the American side of the 
boundary. Twenty years ago a traveler by canoe could see beaver in the region any and 


every day; now a wanderer in the most inaccessible places is fortunate to see or hear 





half a dozen during a summer. Hundreds of ‘‘dead’’ houses 


son with a few dozen “‘live’’ ones, as indicated by the presence of fresh cuttings about the 


ire to be seen, in compari- 


lodges In 1930 and 1931 the situation was at its worst; in 1932 and 1933 there were hope- 





ful signs that the persecution had slackened because of the scarcity of the animals and 


th low value of their fine fu On the boundary I once found a pile of beaver bones 
more than 3 feet high, from which I selected 35 perfect skulls of all sizes. During late 
August of 1933 I found 11 freshly skinned carcasses in the heart of the Quetico. As a 
result of the destruction of the beaver, many of their dams, which in some sections made 


canoe travel possible through raising of the water, have fallen into disre pair, and now 


such streams are impossible of navigation. The common explanation offered by the 
natives is the naive one that the beaver have migrated 

Peromyscus maniculatus gracilis (LeConte). White-footed mouse.—This is the com- 
mon deer-mouse of the region and it is abundant It frequents the low, wooded areas, 
and is conspicuously absent from the grassy swamp habitat. It is more common in 
hardwood areas than in evergreen regions. The nests are placed under fallen logs and 
are lined with shredded leaves, and the runways extend under decaying logs and debris 
in general. The food consists of a large variety of seeds and ground beetles. The 
young usually number 4. In the Quetico this form seems to intergrade with the next 
subspecies, but resembles gracilis more nearly than it does maniculatus Its range 
extends southward through the Superior National Forest. Specimens from Camel, 
Northern Light, Kahnipiminanikok, Sturgeon (Swampy Bay), northern part of Agnes, 
Mack, Pickerel, Basswood, and Knife lakes, and the Shelly-Keats Portage 

Peromyscus maniculatus maniculatus (Wagner). Labrador white-footed mouse 
This is a northern form of the deer mouse that, from the evidence at hand, is the common 
form in the region north of the Quetico, although it does not come south to the Quetico 
itself. It is almost indistinguishable from the preceding subspecies, but has a longer 


tail and a smaller hind foot. Specimens from north of the Canadian Pacific Railroad: 
Cat, Woman, St. Joseph, and Shabimini lakes 
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Synaptomys coopericooperi Baird. Cooper lemming mouse.—This species is very rare, 
according to the data at hand. It has been taken but once, on Greenwood Lake, in 
August, 1933. Its presence in Ontario is not mentioned by either Nash or Gapper, 
but it is recorded by Miller under the name of Synaptomys fatuus. 

Clethrionomys gapperi gapperi (Vigors). Red-backed mouse.—This is by far the 
most abundant small rodent in the region and apparently is common everywhere except- 
ing only swampy areas. It is active by day as well as by night and may be seen in broad 
daylight running from one hole to another. The ground is full of their holes, and they 
do not have runways except in grassy areas, where these appear as a network ramifying 
in every direction. The burrows descend about 6 inches almost vertically, then pro- 
gress, usually unbranched but in a highly irregular manner, fora distance of from 4 to 
8 feet, at the end of which is the nest cl 





umber. The food consists entirely of vegetable 


matter and is composed of the succulent parts o 


low plants, rather than of seeds or 
berries tecords cover the entire Quetico and all of the contiguous territory 

Microtus pennsylvanicus drummondii (Audubon and Bachman). Drummond 
meadow-mouse This is a very common mouse over the wooded areas of the Quetico 


nd vicinity, being absent only from wet, swampy areas. More commonly it is found 





in hardwood stands than in evergreer It is largely nocturnal or slightly crepuscular, 
seldom being seen during the day It burrows under fallen logs or in soil, but the 
tunnels are short when compared with those of Clethrionomys. The food consists 
entirely of vegetable matter, chiefly grasses and succulent herbage 30th the meadow- 
mouse and the red-backed mouse are frequently preyed upon by owls, and many skulls 
have been recovered from pellets. Specimens from all over the Park; especially abun- 
dant about Kahnipiminanikok, Mack, Northern Light, and Greenwood lakes 


Ondatra zibethica zibethica (Linnaeus Muskrat.—The muskrat still is common in 





the Quetico, but far less so than formerly, because of over-trapping. It is a swamp 
form, absent fron es or areas that are largely rocky, although swampy bays of rocky 
] ] 


akes are likely to have a muskrat populatior They are especially numerous up the 


Wawiag River and in the Deus Revierre country, being more common along small 





ll 





streams and in swamps than in small lakes, even when the latter seem admirably suited 


to their mode of life. The muskrat trapping, like that of the beaver, has been merciless, 


and innumerable carcasses were found all over the regio1 Instead of building houses 


they burrow in the soft banks and have their nests at the end of burrows. Specimens 
have been seen all over the Park and neighboring regions 

Mus musculus musculus Linnaeus. House mousse The house mouse is distributed 
over the whole area and is a common species It is taken most often about clearings, 
and especially in the neighborhood of cabins. During the summer the species ranges 


into the forest, but does not penetrate far from the more open areas and is more common 
in hardwood regions than elsewhere. With the approach of cold weather many individ- 
uals seek shelter in the cabins, which are often overrun with them. While in the woods 
they are seen but seldom and are trapper i infreque ntlv, but about cabins they are much 
in evidence and often do considerable damage [ have found nests and young in ranger 
and trapper cabins repeatedly, but never elsewhere. Specimens taken from all over the 
Quetico and on all sides of it 

Rattus norvegicus (Erxleben). Norway rat.—This is the only rat found in the region 
and is abundant only about man-made clearings. Around recently deserted cabins and 
more especially around lumber camps, rats are common; elsewhere they are not en- 
countered. Hence they occur more commonly along the railroad and along the inter- 
national boundary Specimens have been seen or taken on Basswood, Knife, Otter- 
track, Northern Light, French, Eva, Jean, Quetico, Batchawong, Crooked, La Croix 
lakes, and Lac de Mille, and about the cabins of trappers up the Wawiag River. 
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Zapus hudsonius hudsonius (Zimmerman). Hudson Bay jumping mouse.—This most 
interesting and attractive little mouse is probably more common than the data indicate, 
as it is difficult to trap. For several years its presence was unsuspected, even in ideal 
areas, until finally one was caught. The animals frequent wet, grassy swamp areas, 
usually rich in sedges and having a soft, mucky ground surface. Here their little 
runways are seen weaving in and out among the taller grasses and rushes, disappearing 
under the thick vegetation, so that one must go down on hands and knees in order to 
follow them. I have never found the nest, although dozens of runways have been 
followed with care. The food is composed entirely of vegetable matter, and includes 
most of the succulent grasses and herbs as well as occasional seeds. Specimens from 
Greenwood, Swampy Bay of Sturgeon, McKenzie Arm (north tip) of Kahnipiminanikok, 
Mack, and French lakes, and from the Wawiag River country. 

Erethizon dorsatum dorsatum (Linnaeus). Porcupine.—This is a common resident 
of the Quetico country, although less common than formerly. The animals frequent 
evergreens more than hardwoods, and the dry forest in preference to wet areas, although 
they are often encountered when they come to the lake or river shore to feed or drink 
They are very fond of aquatic vegetation and favor the water lilies when these can be 
reached from the shore. They do some damage to pine and spruce and I have seen a 
number of trees killed by their girdling; but the total amount of damage is insignificant. 
About camp they are a nuisance, but they are interesting and amusing and should not be 
killed for lack of something better to do. Specimens from every region of the Park and 
neighboring country. 

Lepus americanus phaeonotus Allen. Minnesota varying hare.—This is the only 
rabbit in the area and is periodically abundant. The animals frequent the less dense 
forest and cleared areas about hardwood tracts, and much less commonly the evergreen 
stands; they are practically absent in climax stands of pine. They afford food for the 
wolf, coyote, and fox, and for the larger owls, and constitute an important link in the 
lives of many vertebrate forms. Young are to be seen by the middle or the end of June, 
and these are well grown by early September. Specimens seen from nearly every 
quarter of the Park, the species being more abundant in the country to the north and 
northeast. 

Cervus canadensis canadensis (Erxleben). Elk.—The elk was once an inhabitant of 
the Quetico country, but has long been extinct in the region. I have in my collection a 
single shed antler of an elk, almost consumed by porcupines. It was given to me by a 
native of the Port Arthur country in 1924, and came from the north shore of Northern 
Light Lake in the early nineties. A similar fragment was found in Pickerel Lake in 
1926. Elk were introduced into the Superior National Forest of Minnesota in 1914 or 
1915, and on at least one occasion some members of this herd were seen in the Quetico 
Park 

Odocoileus virginianus borealis (Miller). Virginia deer.—The deer is still an abun- 
dant inhabitant of the area, in spite of persistent shooting on all sides of the Park. 
Although a frequenter of both hardwood and evergreen country, it is most common in the 
former. Its favorite habitat seems to be in burned-over country and in second growth 
stands in timber, and it is much less common in climax forest than elsewhere. During 
the winter some are killed by wolves, but such depredations are not at all serious and 


have not affected the population to any appreciable extent In summer they may be 
seen almost daily when they come to the lake shore to drink, or when feeding in the 
swampy bays. Usually they have but one fawn, but sometimes there are twins, and 
once I saw a doe with triplets. Records from all over the Park and adjacent country. 
Alces americana americana (Clinton). Moose.—Until about 1932 the moose was a 
very common animal all through the Quetico, but it has been greatly depleted during 
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recent years, as the result of an epidemic disease apparently associated with tick infec- 
tion. This disease has been reported upon by Wallace, Cahn, and Thomas. An en- 
counter with this great animal always is thrilling, and it is one of the most important 
attractions within the park. They occur in swampy areas, where they come to feed on 
the buds, stems, and roots of the water lily. Where moose are active one finds great 
beds of these plants with every bud severed. In a puddle near Camel Lake I found the 
moose pulling up and eating the succulent root system of these plants, and hundreds of 
huge half-eaten roots were floating on the surface. Normally the cow has a single calf, 
but twinsarenotuncommon. I have heard of triplets, but have neverseenthem. Occa- 
sionally the youngsters are almost fox red in color. The bulls reach great size. I 
have a pair of horns which I found up the river leading from Cache Lake to Kahnipimi- 
nanikok, that have 32 points and a spread of 59.5 inches—a magnificent set. The 
animal apparently had broken through thin ice and was unable to regain the shore. 
This is not an uncommon type of accident both to deer and moose. The number of moose 
in the Quetico is much less than formerly, while in the Superior National Forest the 
species is now almost rare. The best moose regions I know are the following: The 
northern tip of McKenzie Arm of Kahnipiminanikok, Swampy Bay of Sturgeon, Fergu- 
son Lake, and the rivers and small swampy lakes in the neighborhood of Camel Lake. 

Rangifer caribou caribou (Gmelin) Woodland caribou.—The caribou is extinct in the 
Quetico, although this region once was the approximate southern limit of its winter 
migration. There are no records in recent years. Nash reported it as very shy but not 
rare in the Whiteface and St. Louis River country of northern Minnesota as late as 1894. 
In my collection I have a badly weather-worn, moss-covered, porcupine-chewed horn 
found near Knife Lake in 1929, and this constitutes the last record I have of this splendid 
animal in the Quetico country. There is an abundance of its favorite food, the caribou 
moss, Cladonia rangiferina, throughout the region 
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WILLIAM H. PARKINSON: CALIFORNIA NATURALIST 
By Jean M. LINSDALE 


Any person who spends much time in the mountains of the West is sure 
to encounter sequestered naturalists—people who may not be well known 
outside their own neighborhood but whose interest in and knowledge of 
nature would rank high in any company. In the preparation of a manuscript 
on the natural history of the fur-bearing mammals of California, a major 
task was the search for naturalists of this type in order to learn from them 
as much as possible of human experiences with those elusive animals. Among 
all the men questioned for this purpose, one stood out with prominence so 
great as to merit this special sketch of some of the main events in his life as 
it was concerned with animals. The book mentioned above, by Grinnell, 
Dixon, and Linsdale (Univ. Calif. Press, 1937), contains many items con- 
tributed by this man. 

I became acquainted with William H. Parkinson in 1926 when I was col- 
lecting vertebrates in the Sierra Nevada near Shaver Ranger Station, Fresno 
County, California. My camp was close to Parkinson’s house and this made 
possible many long conversations. I became greatly impressed by the extent 
and the dependability of his knowledge of wildlife, as well as by his sincere 
interest in nature and exceptional ability to remember and to relate his ex- 
periences. Later, in response to urgent appeals, he wrote out long accounts 
of his experiences with the various kinds of fur-bearing mammals. Parts of 
these were used in the book on fur mammals. Genuine modesty was re- 
flected in statements among some of the first of these accounts to arrive. For 
example, he wrote: “I have gained quite a store of knowledge of the wild 
animals of the West, partly through good fortune, and partly through hard 
work. Altogether I feel that I have been greatly favored, and if these 
accounts will help you in your work in the least degree, they shall be at your 
disposal.””’ Another time: ‘I can express myself more clearly, perhaps, 
around a campfire before a limited and sympathetic audience than I shall be 
able to do with cold ink and paper. However, I will tell it all in my own way 
and you may pick out whatever you find useful.” 

Another reflection of Parkinson’s attitude is contained in the following 
comment written by him to acknowledge the receipt of a copy of the book 
“Animal Life in the Yosemite.” “I have spent fourteen different vacations 
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in Yosemite Park during the past thirty years, and have tramped over most 
of the country covered by the book. I feel that in this book I have met an 
old friend. And in its scientific descriptions I shall always feel that I have a 
record and authority—a feeling that I have never had completely toward 
any other book on wildlife.” 

Parkinson was interested in animals throughout his life. He watched 
them at all seasons of the year and in many varied localities. He knew much 
about the smaller, inconspicuous birds and mammals and had first-hand 
knowledge of the lives of most of them. In addition, he had talked with 
everyone in the region who showed any interest in animals, and he profited by 
their observations; but he received these critically. Moreover, he seemed 
to have made very few mistakes in drawing his own inferences. He worked 
for the Forest Service most of the time, with furloughs in winter to trap. 
Trapping sometimes brought him as much as $250 amonth. In most of the 
areas where this was done no other person ever had trapped commercially. 
This applied to localities in the south coast ranges in Monterey County, 
and the southern part of the state in Orange County, as well as to the central 
Sierra Nevada in Fresno, Mariposa, and Tuolumne counties. He trapped 
above 7000 feet altitude in the Sierra Nevada for three winters. 

Although the present discussion is concerned mainly with Parkinson’s 
experiences as a trapper, he was an expert also with a rifle and he hunted 
a great deal with a gun. Except on rare occasions, however, he never hunted 
with dogs. His interest in outdoor things extended far beyond the capture 
of game and he spent more time stalking and studying small animals than 
in the pursuit of large ones. In fact, many of his most valuable observations 
were made outside the hunting and trapping season; he was alert whenever an 
opportunity came to add to his experiences 

More than 40 years ago, when Parkinson was a small boy, he started trap- 
ping gray foxes. At that time he lived in Cholame Valley near the small 
town of Parkfield, Monterey County. ‘“Cholame”’ is an Indian name mean- 
ing fox. There were, and still are, many gray foxes in this locality, as well as 
a considerable number of golden eagles. Parkinson’s own story of some of 
his experiences with these animals is as follows: “On several occasions I 
found where these big birds had killed and eaten my trapped foxes; at least 
all the evidence showed that the eagles had killed the animals. I knew they 
ate them, for I found them doing it. About one mile north of our house 
was a ridge called the Middle Ridge, as it was the dividing ridge between the 
Big Cholame and Little Cholame. We lived in Big Cholame. Along the 
crest of this ridge, opposite our house, grew a number of large digger pines, 
and in one of these a pair of golden eagles nested year after year. At every 
opportunity during the nesting season I would slip away and spend hours 
watching this nest. I often saw the old birds bringing in food, usually ground 
squirrels, to the nest; but now and then rabbits were brought. The heads 
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of these animals with the skin rolled back over them were often cast to the 
ground beneath the nest tree. Among them I once found the remains of a 
gray fox. I wondered if the eagles had caught it or if they had found it dead 
and brought it in. I talked to some neighbor boys who were professional 
hunters, telling them of what I had found, and they told me that eagles ate 
foxes often, foxes which they caught and killed for themselves. I do not 
remember what their evidence was, but it was enough for me, as I had great 
faith in those young men, and from that time on I knew that eagles caught 
and killed foxes. But for a man who has spent the greater part of his life 
in the wilds I was a long time in getting my own evidence. 

“In the fall of 1896, we moved to Tuolumne County, and there, as in 
Cholame, I trapped foxes in the winter months. Most of my trapping was 
carried on in the brush country around the mining camps. Gray foxes were 
plentiful; also quite a number of eagles ranged there. As in Cholame, these 
eagles ate several trapped foxes; but I never was lucky enough to see them 
kill the animals. 

“In 1900, we moved again, this time to Mariposa County. We lived in 
this county several years, near the old Darrah P. O., and, as usual, I spent 
a lot of time hunting and trapping. There were plenty of gray foxes and some 
eagles, and, as in every other locality where I had trapped, these birds ate a 
few trapped foxes. Other trappers in that locality had the same experience; 
not one of them ever had seen the birds kill a fox. It began to look as though 
I would never get the evidence I so much desired. 

“Now, the California gray fox has one very peculiar habit. On cold, clear 
days in winter, just before a storm, a fox will often climb up on a rock where 
the surrounding brush grows higher than the top and there curl up and treat 
himself to a sun bath. He is hidden from all sides, but is generally visible 
from some higher ridge or from above. I have actually seen them doing this 
many times 

“In late November, 1904, I was traveling a little-used trail along the apron 
of Kirby Mountain, between the C. L. Boothe ranch and the old Westfall 
place, in Mariposa County. It was about 10 a.m. and a clear, cold day. I 
was not thinking of eagles or of foxes. Suddenly I heard the familiar roar 
of an eagle diving. I glanced up and there it was, almost directly over me 
and seven or eight hundred feet up. I froze in my tracks, but was nearly 
hidden in the brush-grown trail anyway. The eagle was coming down at a 
slight angle, bearing to my left where there was a densely brush-covered, 
rocky slope. On it came with the speed of a falling stone and wings almost 
closed. When it had arrived within two hundred feet of the ground and 
about the same distance to my left, a gray fox began to scream in a high- 


pitched voice, the terror expressed being absolute. Just before reaching the 
brush, the eagle spread its wings and slacked its speed as it disappeared from 
my view. The cries of the fox were then mixed with high pitched growls 
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which soon diminished to squeaks and in a very short time ceased altogether. 
I could hear the beating of wings in the brush, but soon that too ceased. I 
crept through the brush as silently as possible and found that the eagle was 
tearing away at the fox on the ground beneath the brush. It became aware 
of my presence almost at once, and had quite a hard time getting launched 
into the air owing to the density of the brush. 

‘*The fox was dead; beside it was a rock about five feet high and several 
feet in diameter. ‘Tufts of fur, and some blood spots, showed that the battle 
started on top of this rock. The bird had lost a feather or two, but it showed 
no evidence of having been injured when it flew away. This eagle had caught 
and killed a free fox The eyes had been torn out, but death was caused by 
talon punctures of the heart and lungs 

“Can anyone tell me why this fox, a full-grown female, would scream with 
terror at the approach of an eagle, and yet remain on top of this rock when 
certain safety lay in one short leap to the protection of the adjacent brush? 

Another story, selected from the accounts prepared by Parkinson, gives 
further insight into his attitude toward animals and the characteristic manner 
in which he assembled his rich stock of experiences with them The follow- 
ing paragraphs are quoted from his manuscript on the Sierra pine marten. 
“In June, 1898, I left the old mining camp of Confidence, Tuolumne County, 
California, with a party of fishermen headed for Kennedy Lake, on the head- 
waters of the Stanislaus River, just west of Sonora Peak We traveled over 
the, then abandoned, old Sonora and Mono Toll Road as far as Baker’s 
Station, where we left our wagons and packed in to the lake, a distance of 
about ten miles.”’ 

“This trip was like entering a different world. I had never been in high 
mountain country and every mile « 


f our trip going in disclosed some animal 
or bird that was a perfect stranger and a source of wonder, fascination, and 
delight. If l were a writer, I could easily write a book on the wonders of this 
three-weeks trip 

‘| suppose the other members of the party grew weary ol answering my 
questions, for they were all experienced mountain travelers. When we 
reached the lake, instead of paying much attention to the fishing, I spent most 
of the daylight hours wandering over the surrounding mountainsides, ridges 
and side valleys. Here, I saw my first ground hog or marmot, “‘stake pins” 
(Belding ground squirrel), grouse, Clark crow, porcupine (only one), and 
golden-mantled ground squirrel. Also the antics of the Douglas squirrels 
drew a lot of my attention, and I never tired of watching them in the timber. 

‘It was while engaged in this last-mentioned pastime that I saw my first 
pine marten. I was lying at the base of a big fir, keeping perfectly still, when 
suddenly there was a warning note, sounded by chipmunks and squirrels, 
which 1 supposed was caused by a hawk. Then straight out in the trees 
before me and at nearly a right angle came a very large, brown ‘squirrel,’ 
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going rapidly from one tree to another by running along the branches, jump- 
ing gaps of several feet, going up in some trees and down in others, seeking 
out the least difficult line of travel but never reaching the ground. It soon 
disappeared in the forest. ‘Well!’ said I, ‘that is another squirrel I never 
heard of and I’ll have to ask the boys about it.’ But they were not much 
interested in my ‘land discoveries’ and passed it off with the remark, ‘you 
will see lots of funny animals in these woods.’ 

“The time of year was about June 20, the elevation about eight thousand 
feet. There was plenty of snow in patches on the north slopes, but not 
enough to make tracking possible, as you would soon lose the trail on bare 
rocks or fir needles. And even if I had seen marten tracks, I would not have 
recognized them as such. I doubt if I had ever heard of a pine marten at 
that time, except in books, and certainly I had never heard of this animal 
as being in the Sierra Nevada. Therefore, the one I saw traveling through 
the trees, and the family of young I found a few days later, were squirrels to 
me at that time and for several years thereafter. But I was seeing strange 
animals every day, and this new animal interested me probably as much as a 
squirrel as it would had I known it was a pine marten. 

“The den was about one-fourth mile from where I had seen the adult in 
the trees and in the direction it had traveled. It was in a big fir which had 
been struck by lightning years before, leaving a strip of dead wood down 
one side. About sixty feet up and just beneath a dead limb there was a hole, 
probably an abandoned pileated woodpecker’s nest. I located the den late 
one evening. The young marten, four in number, were out playing near this 
hole. 

“What first drew my attention was the noise they made, a sort of squealing 
sound that also fit in with my notion of squirrels. They played just like 
young gray squirrels, chasing each other up and down the body of the tree 
and out on limbs. Once, all four gathered on one limb at the same time, 
above and to one side of the nest, but they were not quiet for long. They 
would slap at each other just like cats, but always in fun. The orange spot 
under the chin and on the throat showed plainly, but it was a very pale, light 
color, and the entire body was much paler in color than the adult I had seen. 
Aside from the slapping at each other with their paws, they acted no different 
from young squirrels at play. 

“T kept expecting to see the mother, but she did not appear. Finally it 
became late and I decided to go to camp, so I made my presence known by 
yelling as loudly as I could. At the first sound, they made for the den hole 
and popped in like flashes. [How many times since then have I lamented the 
fact that I did not know they were pine marten. I have found several marten 
den-trees in winter, but I never had another opportunity to watch them in 
summer.” 


In his own comments on the marten story, Parkinson wrote as follows: 
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“In my accounts of the marten, I have had to disagree, somewhat, with 
accounts I have read and heard. However, the other fellow probably saw 
certain things that I never happened to see—and, knowing that there is no 
hard and fast rule in these matters, climate and seasonal changes being a big 
factor in the life of Nature’s children, we may feel sure that 
differences may be accounted for in this way.” 


some of these 


Parkinson made a great many short trips through the mountains, and on 
these he was always on the lookout for new facts concerning animals. During 
the first week of October, 1905, he, with Mr. R. W. De Moss of Mariposa, 
took a rambling trip through the old Gibbons cattle range in Yosemite Park. 
This range lies several miles east and a little south from Empire Meadows. 
On this trip he watched a mountain coyote attempt to capture a fawn. But 
the attack was a failure and the doe drove off the coyote. 

About June 20, 1909, Parkinson was cruising timber in the red fir belt, 
8000 feet elevation, in the country lying between Crown Valley and Spanish 
Mountain, and between the north and middle forks of the Kings River in 
Fresno County. Here he saw his first wolverine. It was about 50 yards 
away in an open space in the timber, working in a loose pile of small rock 
slabs while trying to catch chipmunks that had taken refuge there. 

During the winter of 1911-1912, Parkinson stayed in the mountains all 
winter at Poison Meadow, several miles south of Shaver Lake. This camp 
was at the north rim of Blue Canyon and at 6000 feet elevation. It was an 
ideal location for the temporary winter abode of the big mountain coyote. 
From here one of these animals could quickly make a trip with little effort 
to either higher or lower levels. On one occasion he actually counted 22 
different lines of tracks where these animals had passed through a certain pass 
leading to Blue Canyon, all in the same night. After 42 coyotes had been 
trapped in this immediate vicinity their tracks seemed to be just as plentiful 
as ever 

In the winter of 1912-1913, in Jose Basin, Fresno County, in an area of 
about one township, Parkinson caught 26 wildcats. They were more numer- 
ous there than at any place he knew in the Sierra Nevada. He thought that 
not that many were caught in all of Fresno County during 1930-1931. 

In his story of the wolverine, Parkinson wrote that in the spring of 1913 
he was treated to a rare sight. He visited the summer range of Mr. D. C. 
Sample, Jr., a cattleman. This range was between Mount Nelson and Pat- 
terson Mountain, and between Deer Creek and the north fork of the Kings 
River. Mr. Sample’s cabin was at Long Meadow at 7100 feet elevation. 
During the previous winter his cabin had been the dwelling place of a large 
wolverine. The winters then were characteristically severe and at that ele- 
vation a snowfall of 15 feet was not uncommon. The cabin had been snowed 
under when the animal made its entrance by digging through the snow and 
tearing off shakes near the eaves. In the cabin it tore the bedding and cloth- 
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ing to shreds and made a nest of them. It scattered provisions and carried 
off cans of fruit and vegetables, which it dropped in holes where the snow 
had receded from the boles of trees. 

In the fall of 1913, Parkinson and his wife built a cabin one mile north 
of Mr. Sample’s camp, at Red Top Meadow. They went in on September 1 
with a complete outfit to spend the winter, to study the winter wildlife of the 
high Sierra Nevada, and also to trap enough fur to pay the expenses of the 
trip. In addition to other bait they got five old horses from the mountain 
cattlemen. These were “placed” in different parts of the range where they 
expected to trap. Here they caught two wolverines. 

About 3 P.M. on November 12, 1913, while the Parkinsons were taking a 
stroll in the woods west of their Red Top Camp, their fox terrier began 
‘“‘winding”’ as though he smelled a bear or deer. The animal turned out to 
beafisher. It was frightened to the ground and there was a brief, but violent 
fight with the dog, after which it resumed its travel through the tops of the 
trees. In December of that year three fishers were caught along this line of 
travel. Altogether Parkinson trapped ten fishers, and he spent many days 
snow-tracking them and learning their habits. 

For a few weeks each winter from 1915 to 1917 Parkinson trapped preda- 
tory animals in the Trabuco Game Refuge in southern California. This 
refuge lies in the mountains west of Lake Elsinore in Riverside and Orange 
counties. Parts of the winters of 1916-1917 and 1917-1918, Parkinson spent 
in Monterey County, where he trapped 133 and 131 gray foxes, respectively. 
In 40 years he caught over 1200 of these foxes, although he did not trap every 
year. 

In the winter of 1921-1922, Parkinson was trapping marten in the high 
country at the heads of Grizzly and Iron creeks in Madera County. His 
camp was at an elevation of 8000 feet and he was trapping up to 9000 feet. 
A wolverine that lived on these trapping grounds caused him a lot of trouble 
before it was captured. 

In the winter of 1927-1928, Parkinson lived at Toll House in Fresno 
County. There he made a close study of the ring-tailed cat. Besides cap- 
turing 31 of these animals he gathered quite a lot of new information concern- 
ing them. His total catch of furs for this neighborhood during that season 
was as follows: Ring-tailed cat, 31; striped skunk, 25; spotted skunk, 14; 
wildcat, 1; gray fox, 35; coyote, 3; total, 109. All of these were caught within 
walking distance of the town. Within the next few years many other persons 
trapped over the same ground, so that by 1931 it no longer paid to set traps 
there. 

Parkinson kept a diary for many years, but this was burned in 1915, and 
he had no written records after that; but his memory was remarkably clear 
and reliable. On a morning (February 25, 1931) spent in the field with me, 
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he demonstrated again that he possessed an unusually accurate knowledge of 
the birds and mammals of the region. 

Parkinson’s death in August, 1931, after a long illness, closed the career 
of a most remarkable naturalist. The extensive notes which he so freely 
transmitted to the Museum of Vertebrate Zoology were only a sample of the 
great number of his observations which would have been valuable if they 
had been recorded in permanent form. 


California Museum of Vertebrate Zoology, Berkeley, California. 


THE WOLVES OF NORTH AMERICA 
By E. A. GoLpMAN 


The wolves of North America have remained very imperfectly known 
until the present time, owing no doubt to the limited material for study 
contained in museum collections. Wolves have become extinct over vast 
areas, including the eastern United States, but have persisted in some of the 
wilder, more remote regions, especially along the backbone of the continent. 
The specimens that have accumulated, largely in connection with predatory 
animal control, now afford a fairly satisfactory basis for determining specific 
and subspecifie relationships. 

The true wolves form a compact circumpolar group ranging across North 
America and Eurasia. In “The Races of Canis lupus’ (Proc. Zool. Soc. 
London, pp. 647-686, 1935) Pocock, reverting to the usage of some earlier 
authors, treated the wolves, including the North American geographic races 
with the exception of Canis lycaon Schreber, as subspecies of Canis lupus 
Linné of Sweden. Geographic considerations and comparison of Old World 
and New World material seem to warrant this intercontinental linkage of 
subspecies. Specimens from the Anadyr region, northeastern Siberia, and 
from Point Barrow, the Yukon River, and other localities in Alaska, are very 
similar in size, cranial features, and dentition. Evidence of the near rela- 
tionship of Asiatic and American wolves is not surprising in view of the close 
approach of the two continents and the possibility that animals marooned on 
detached ice fields might, under favorable wind conditions, be carried across 
Bering Strait. 

In considering the names of North American wolves, Miller (Proc. Biol. 
Soc. Washington, vol. 25, p. 93, 1912) showed that Canis lycaon Schreber 
must stand for the animal occurring in eastern Canada. The name was based 
by Schreber on Buffon’s description and figure (Hist. Nat. vol. 9, pp. 362-370, 
pl. 41, 1761) of a “loup noir,” a female, captured in Canada when very young, 
kept chained, and taken alive to Paris by a French naval officer. Wolves 
formerly occurred in the vicinity of Quebec, in the southern part of the 
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province of the same name. This port would have been readily accessible 
to a French naval vessel, and the vicinity is selected as the type locality of 
Canis lycaon Schreber. 

Pocock (loc. cit., p. 684) expressed the opinion that there are very good 
reasons for doubting that Buffon’s animal was a purebred wolf. His reason- 
ing is unconvincing to me; but even if hybridization couid be proven, the 
validity of the fixation by Miller of lycaon as the name for the wolf element in 
the hybrid would not be affected. 

Canis rufus Audubon and Bachman, usually regarded as a wolf and in- 
cluded here, exhibits a departure from the true wolves, and in cranial and 
dental characters approaches the coyotes. The typical region currently 
assigned by authors to this species is ‘“Texas.’’ In describing the animal, 
Audubon and Bachman (Quadr. North Amer., vol. 2, p. 242, 1851) quoted an 
account of its occurrence 15 miles west of Austin, Texas, and for greater 
precision that place is hereby fixed upon as the type locality. Specimens 
from the vicinity of Llano and Burnet in adjoining counties to the northwest 
are regarded as typical. 

For the loan of Siberian specimens used for comparison I am indebted to 
Dr. Roy Chapman Andrews and George G. Goodwin, American Museum of 
Natural History. 

New subspecies of wolves are segregated as follows: 


Canis lupus labradorius subsp. nov. 
Labrador Wolf 


Type.—From vicinity of Fort Chimo, Quebec, Canada. No. 23,136, probably 9°, 
adult, skull only, U. 8. National Museum, collected by Lucien M. Turner in 1882 or 1883. 
Original number 2190. 

Distribution.—Northern Quebec; limits of range undetermined 

General characters.—Size medium; color varying from ‘‘dark somewhat grizzly gray to 
almost white’ (Turner manuscript). Similar in general to Canis lupus lycaon of eastern 
Canada, but larger; color apparently lighter; cranial details distinctive. Differing from 
Canis lupus tundrarum, of northern Alaska, in decidedly smaller size 

Skull.—Compared with that of lycaon the skull is larger, more massive, but zygomata 
relatively less widely spreading; rostrum relatively heavier; postorbital region relatively 
broader (broader than interorbital region in skulls examined); dentition heavier. Not 
very unlike that of tundrarum in general form, but much smaller; postorbital region 
relatively broader; dentition similar, but rather light. 

Measurements.—Skull of type: Greatest length, 247 mm.; condylobasal length, 222; 
zygomatic breadth, 132.7; squamosal constriction behind zygomata, 73.3; width of 
rostrum (at constriction behind canines), 42; interorbital breadth, 43.7; postorbital 
constriction, 46.8; maxillary tooth row, 98.4; upper carnassial, crown length (outer side), 
24.7, crown width, 12.6. 

Remarks.—Canis |. labradorius is based on only 5 skulls from the region of the type 


locality. The new form appears to require close comparison only with lycaon of the 
forested region of eastern Canada and the northeastern United States. No specimens 
of the wolves recently described by Pocock as Canis lupus arctos from Melville Island, 
Arctic America, and Canis lupus orion from Cape York, northwest Greenland, are 
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available for comparison, but identity with either is very unlikely, owing to geographic 
remoteness. 


Canis lupus ligoni subsp. nov. 
Alexander Archipelago Wolf 


Type.—From head of Duncan Canal, Kupreanof Island, Alexander Archipelago, 
Alaska. No. 243,323, o@ adult, skin and skull, U. 8. National Museum (Biological 
Survey collection), collected by J. Stokley Ligon, November 7, 1922. X-catalogue 
number 23,022. 

Distribution.—Alexander Archipelago and doubtless adjacent mainland of south- 
eastern Alaska. 

General characters.—A dark-colored subspecies of medium size. Similar in general to 
Canis lupus gigas of southwestern Washington, but somewhat larger; ratio of blackish to 
normally colored individuals higher; upper parts in normally colored examples similarly 
overlaid with black, but usually less suffused with buff; skull more elongated and differ- 
ing in detail. Much smaller than Canis lupus pambasileus of the Mount McKinley 
region, Alaska, or Canis lupus occidentalis of the Fort Simpson region (Simpson near 
mouth of Liard River on current maps), Mackenzie. Similar to Canis lupus crassodon 
of Vancouver Island, British Columbia, but differs in cranial details, notably the smaller 
auditory bullae. 

Color.—T ype (winter pelage, November): Short pelage on top of head a mixture of 
black and white, producing a grizzled effect; upper parts from nape to rump pale buff 
heavily overlaid with black, the black giving way to purer buff along sides; outer surfaces 
of legs cinnamon buff (Ridgway, 1912), paling gradually to near pinkish buff on feet; 
upper surface of muzzle cinnamon buffy; ears rich tawny, mixed with black; under parts 
in general buffy white; tail above about like back, becoming buffy below and deep black 
all around at tip. 

Specimens from Zarembo and Kuiu islands, closely adjoining the type locality, 
present two distinct color phases—one which may be regarded as normal, and the other 
predominantly black. Four of the five skins available from Zarembo Island are in the 
blackish phase. In the latter the muzzle and feet usually are nearly pure black, butin 
one a mixture of black and white or gray includes the entire body in a combination 
suggesting the peculiar color of the glacier bear, which also inhabits the coast region of 
southern Alaska. 

Skull.—Similar to that of gigas, but usually larger; rostrum and palate relatively 
longer; nasals longer, narrower, more gradually tapering posteriorly, the inner margins 
more strongly turned downward, forming a deeper V-shaped median trough; dentition 
similar. Much smaller than that of pambasileus, but zygomata relatively more widely 
spreading; dentition relatively lighter. Not very unlike that of occidentalis in general 
form, but very much smaller; auditory bullae relatively slightly larger, more fully 
inflated; dentition similar, but rather light. Compared with that of crassodon the skull 
is similar in size and general form, but the auditory bullae are decidedly smaller; nasals 
broader, more divergent anteriorly; dentition lighter. 

Measurements.—T ype: Total length, 1733 mm.; tail vertebrae, 477; hind foot, 300; 
weight (stomach empty), 91 lbs. An adult female topotype: 1556; 457; 285. Skull 
(type, and an adult female topotype, respectively): Greatest length, 263, 250.7; condylo- 
basal length, 251, 233; zygomatic breadth, 146, 1386; squamosal constriction behind 
zygomata, 80.3, 76.2; width of rostrum (at constriction behind canines), 43.4, 42.9; 
interorbital breadth, 49.2, 41.4; postorbital constriction, 43.5, 36.5; maxillary tooth row, 
114, 108.3; upper carnassial, crown length (outer side), 26.3, 25.4, crown width, 13.9, 13. 

Remarks.—The wolf of the Alexander Archipelago is a well-marked form, character- 
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ized by dark coloration in combination with the cranial features indicated. It appears 
to be more closely allied to gigas than to its huge northern neighbors, pambasileus or 
occidentalis, or to the other insular form, crassodon, of Vancouver Island. 

Specimens examined.—Total number, 27, all from Alaska as follows: Baker Island, 2; 
Kuiu Island, 2; Kupreanof Island (type locality), 7 (1 skin only); Prince of Wales Island, 
8 (6 skulls only); Wrangell, 3 (1 skin only); Zarembo Island, 5. 


Canis lupus youngi subsp. nov. 
Southern Rocky Mountain Wolf 


Type.—From Harts Draw, north slope of Blue Mountains, 20 miles northwest of 
Monticello, San Juan County, Utah. No. 224,001, 7 adult, skin and skull, U. 8. Na- 
tional Museum (Biological Survey collection), collected by Bert B. Turner, December 
11,1916. X-catalogue number 17,413. 

Distribution.—Formerly southeastern Idaho, southwestern Wyoming, northeastern 
Nevada, Utah, western and central Colorado, northwestern Arizona (north of Grand 
Canyon), and northwestern New Mexico. Now restricted mainly to northwestern 
Colorado. 

General characters.—A rather light-colored subspecies of medium size. Resembling 
Canis lupus nubilus of Nebraska, but larger; upper parts more heavily overlaid with 
black and usually more suffused with buff; skulllarger. Similar to Canis lupus gigas of 
southwestern Washington, but upper parts usually less heavily overlaid with black and 
suffused with lighter buff; frontal profile rising less steeply from rostrum. Differs from 
Canis lupus baileyi of the Sierra Madre of Chihuahua in decidedly larger size, lighter 
coloration, and cranial details, especially the broader, less depressed rostrum. 

Color.—Type (winter pelage, December): Short pelage on top of head a mixture of 
black and light buff; upper parts from nape to rump near warm buff (Ridgway, 1912) 
moderately overlaid with black, becoming purer buff along sides; outer surfaces of legs 
warm buff, paling gradually to light buff on feet; upper surface of muzzle light cinnamon 
buffy, finely mixed with black; ears ochraceous buff, with a blackish admixture near tips; 
under parts in general light buffy white; tail above light buff, somewhat darkened by 
black-tipped hairs, becoming light buffy below, and a mixture of black and white all 
around at extreme tip. Specimens from West Creek and Piceance, Rio Blanco County, 
and Glade Park, Mesa County, western Colorado, vary in coloration but are regarded as 
nearly typical. In some the upper parts are more profusely overlaid with black than in 
the type, and in others the undertone is lighter and lacks the buffy suffusion 

Skull.—Closely resembles that of nubilus, but larger; frontal region somewhat less 
flattened; rostrum more elongated; dentition similar. Similar in size to that of gigas, 
but rostrum less depressed near middle, rising less abruptly to frontal region in side 
view; palate and nasals usually longer; dentition about the same. Much smaller than 
that of occidentalis; vault of cranium flatter, the frontal profile sloping less steeply; 
dentition similar. Compared with that of baileyi the skull is much larger, but zygomata 
relatively less spreading; rostrum relatively broader, less depressed; nasals flatter, the 
inner margins less strongly turned downward; dentition similar, but usually heavier 

Measurements.—T ype (approximated from tanned skin): Total length, 1800 mm. ; tail 
vertebrae, 470; hind foot, 255. Skull (type, and an adult female from West Creek, Rio 
Blanco County, Colorado, respectively): Greatest length, 259.2, 243; condylolasal 
length, 242.8, 231.9; zygomatic breadth, 137.3, 132.4; squamosal constriction behind 
zygomata, 82.7, 73.6; width of rostrum (at constriction behind canines), 47.5, 42.5; 
interorbital breadth, 44, 50; postorbital constriction, 40.8, 39.3; maxillary tooth row, 


108.2, 106.7; upper carnassial, crown length (outer side), 26.5, 25.2, crown width, 14.5, 
13.4 
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Remarks.—Canis l. youngi is the wolf of the southern part of the Rocky Mountains 
and the high adjacent plains, displacing nubilus west of the prairie region of Nebraska 
and Kansas. This new form is based on more than 150 skins and skulls from within its 
general range as outlined. It is named for Stanley P. Young, under whose direction of 
predatory animal control many of the specimens were taken. 


Canis lupus irremotus subsp. nov. 
Northern Rocky Mountain Wolf 


Type.—From Red Lodge, Carbon County, southwestern Montana. No. 214,869, 7 
adult, skin and skull, U. S. National Museum (Biological Survey collection) collected 
by M. E. Martin, April 19,1916. X-catalogue number 16,243. 

Distribution.—Northern Rocky Mountain region, and high adjoining plains, from 
northwestern Wyoming north through western Montana and eastern Idaho at least to 
Lethbridge, Alberta. 

General characters.—A light-colored subspecies of medium to rather large size, with 
narrow but flattened frontal region. Similar in size to Canis lupus youngi of the more 
southern Rocky Mountain region, but whiter, the upper parts less heavily overlaid with 
black; skull differs in detail, especially in the narrowness of the frontal region. Size 
larger and color whiter than in Canis lupus nubilus of Nebraska, or in Canis lupus gigas 
of southwestern Washington, and differs from both in cranial features, including the 
relative narrowness of the frontal region. Differs from Canis lupus occidentalis of 
Mackenzie in decidedly smaller size. 

Color.—Type (winter pelage, April): Short pelage on top of head light buffy white, 
the hairs faintly tipped with black; upper parts from nape to rump near light buff 
(Ridgway, 1912) sparingly overlaid with black, becoming nearly white on sides and 
limbs; ears and upper surface of muzzle light buffy; under parts in general more or less 
soiled white; tail above light buffy, thinly and inconspicuously overlaid with black, 
light buffy below to tip, which is a mixture of buff and black all around. 

Skull.—Very similar in size and spread of zygomata to that of youngi, but frontal area 
usually distinctly narrower and flatter, the cranium less convex in upper outline; denti- 
tion similar. Not very unlike that of nubilus but larger, with relatively narrower 
frontals. Differs from that of gigas in larger size, and in actually as well as relatively 
narrower frontal region sloping more gradually to rostrum; rostrum and nasals longer 
Compared with that of occidentalis the skull is much smaller, less massive; upper outline 
less convex; frontal and postorbital regions r<latively narrower; auditory bullae rela- 
tively somewhat larger, more inflated; dentition proportionately about the same. 

Measurements.—Type (approximated from tanned skin): Total length, 1870 mm.; 
tail vertebrae, 410; hind foot, 240. Skull (type, and an adult female from Dillon, Mon- 
tana, respectively): Greatest length, 258.5, 245; condylobasal length, 237.4, 226.2; 
zygomatic breadth, 145.9, 124.1; squamosal constriction behind zygomata, 81.1, 69.5; 
width of rostrum (at constriction behind canines), 48.2, 41.4; interorbital breadth, 44.9, 
41.9; postorbital constriction, 35, 36.8; maxillary tooth row, 106.8, 102.4; upper carnas- 
sial, crown length (outer side), 25.2, crown width, 13.4, 14. 

Remarks.—Canis l. irremotus is based on more than 30 specimens, chiefly skins with 
skulls from Montana and Idaho, but the range of the subspecies extends northward 
along the backbone of the continent to undetermined limits, probably meeting that of 
C. 1. occidentalis. Specimens from northwestern Wyoming are somewhat intermediate 
between irremotus and youngi. On the east irremotus passed into nubilus, the somewhat 
smaller prairie wolf now probably extinct 
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Canis lupus monstrabilis subsp. nov. 
Texas Gray Wolf 


T ype From 10 miles south of Rankin, Upton County, Texas. No. 209,497, @ adult, 
skin and skull, U.S. National Museum (Biological Survey collection), collected by W. F. 
De Long, September 3,1915. X-catalogue number 12,646. 

Distribution.—Southern and western Texas and northeastern Mexico 

General characters.—A rather dark-colored animal of medium size. Resembles 
Canis lupus baileyi of the Sierra Madre of Chihuahua but much larger and usually 
grayer, less strongly inclining toward buffy or tawny along flanks and on outer surfaces 
of limbs. Similar in size to Canis lupus nubilus of Nebraska, and Canis lycaon youngi 
of the southern Rocky Mountains, but usually darker than either; pelage thinner and 
coarser; cranial characters, especially the more highly arched frontal region, distinctive. 

Color.—Type (summer pelage, September): Middle and sides of face a mixture of 
black and gray, becoming nearly clear cinnamon buff rather abruptly on top of head; 
upper parts from nape to rump light buffy in tone, rather heavily overlaid with black, 
changing to light ochraceous buff (Ridgway, 1912) where the black hairs thin out along 
sides; outer surfaces of legs light ochraceous buff, paling gradually to light buff on feet; 
a few dark hairs in a line along external surface of forearm; upper surface of muzzle 
cinnamon buffy; ears near ochraceous tawny, varied by a few admixed black hairs; chin 
and edges of lips blackish; throat white; underside of neck a mixture of black and white; 
rest of under parts dull white, the chest and inguinal region nearly naked; tail above 
black, mixed with gray, the black predominating, white below to near tip, which is 
black all around. Other specimens from the type locality vary to nearly white, there 
being only a trace of the buffy element and the black being reduced to a few incons: 
uous hairs along the back and upper surface of tail. 

Skull.—Most closely resembles that of baileyi in general form, but much larger and 
heavier; frontal region highly arched and nasals decurved along inner margins as in 
baileyi; rostrum more elongated; zygomata less widely spreading; dentition relatively 
heavier. Similar in size to those of nubilus and youngi, but less flattened than either; 
vault of cranium more highly arched; rostrum narrower, more depressed near middle, 
sloping upward more steeply to frontals; nasals with inner margins turned more strongly 
downward, forming a deeper V-shaped median trough; auditory bullae larger, more 
inflated; dentition about the same. 

Measurements.—T ype (approximated from tanned skin): Total length, 1620 mm.; tail 
vertebrae, 423; hind foot, 230. Skull (type, and an adult female topotype, respectively): 
Greatest length, 261, 252; condylobasal length, 237, 228.8; zygomatic breadth, 138, 
126.4; squamosal constriction behind zygomata, 81.2, 74.2; width of rostrum (at constric- 
tion behind canines), 43.4, 39; interorbital breadth, 45.9, 45.3; postorbital constriction, 
39.6, 40.5; maxillary tooth row, 103.2, 103.2; upper carnassial, crown length (outer side), 
24.5, 23.4, crown width, 14.2, 14. 

Remarks.—Canis |. monstrabilis formerly intergraded toward the north with nubilus. 
Two skulls from the Wichita Mountains, Oklahoma, appear to be intermediate, but are 
more properly referable to nubilus. On the west, in New Mexico, monstrabilis inter- 
graded with youngi, and farther to the southwest with baileyi. Its range meets that of 
the Texas red wolf (Canis rufus rufus) in the central part of the state, but the two are 
not closely allied. It is distinguished externally from the red wolf by decidedly larger 
size and more robust form. Compared with that of the red wolf, the skull is much more 
massive and more highly arched. The dentition is simpler, the upper carnassial has a 
smaller (often obsolete) antero-internal cusp, and the large upper molar shows less 
prominent cusp development on the internal lobe. The posterior upper molars are 
relatively smaller than in rufus. 
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Specimens examined.—Total number, 25, as follows: Texas: Big Lake, Reagan 
County, 1; Kimble County, 1 (skull only); Llano, 1; Monahans, 1 (skull only); Nueces 
River, Edwards County, 1 (skull only); Rankin (type locality, 10 miles south), 3; Rankin 
(Harris Ranch, 18 miles southeast), 6; Ozona (N. H. Ranch, 25 miles west), 10: Tamau- 
lipas: Matamoros, 1 (skull only). 


Canis lupus mogollonensis subsp. nov. 
Mogollon Mountain Wolf 


Type.—From 8. A. Creek, 10 miles northwest of Luna, Catron County, New Mexico. 
No. 224,548, o@ adult, skin and skull, U. 8. National Museum (Biological Survey col- 
lection), collected by Bart Burnam, July 1,1916. X-catalogue number 18,119. 

Distribution.—Mogollon Plateau region of central Arizona, and east through the 
Mogollon Mountains to the Sacramento Mountains, New Mexico. 

General characters.—A rather small, usually dark-colored subspecies. Similar in gen- 
eral to Canis lupus youngi of the Rocky Mountain region to the northward, but smaller 
and usually darker in color. Decidedly larger and usually lighter incolor than Canis 
lupus baileyi of the Sierra Madre of Mexico. Closely allied to Canis lupus monstrabilis 
of Texas, but smaller and with distinctive cranial details 

Color.—T ype (worn summer pelage, July): Short pelage on middle of face a mixture 
of light ochraceous buff and black, becoming ochraceous tawny (Ridgway, 1912) on top of 
head; upper parts from nape to rump cinnamon buff, rather heavily overlaid with black, 
becoming purer cinnamon buff on shoulders and along sides owing to thinning of black 
hairs; outer sides of legs near cinnamon buff, paling to near light ochraceous buff on feet; 
upper surface of muzzle nearly uniform cinnamon buff; ears ochraceous tawny, mixed 
with black; throat white; under side of neck white, thinly mixed with black; chest and 
abdominal region soiled white; tail above about like back, soiled white below on basal 
two-thirds, becoming cinnamon buff subterminally, and black mixed with white all 
around at extreme tip. A September specimen from the same locality is similar but 
somewhat lighter in general tone. A winter example from 20 miles northwest of Chloride, 
New Mexico, is grayer and approaches the more northern wolves in color 

Skull.—Closely approaches that of youngi, but usually distinctly smaller, less mas- 
sive; zygomata more widely spreading; inner margins of nasals tending to decurve more 
strongly to form a deeper V-shaped median groove; dentition relatively lighter. Very 
similar to that of baileyi, but much larger. Compared with that of monstrabilis the 
skull usually is smaller, but with zygomata more widely spreading; frontal region less 
elevated and inflated; auditory bullae smaller; dentition similar. 

Measurements.—Type (approximated from tanned skin): Total length, 1770 mm.; 
tail 440; hind foot, 252. Skull (type, and an adult female from near type locality, re- 
spectively): Greatest length, 252.9, 241; condylobasal length, 236.9, 222.8; zygomatic 
breadth, 142.5, 133.8; squamosal constriction behind zygomata, 81.1, 75.5; width of 
rostrum (at constriction behind canines), 43.9, 44.2; interorbital breadth, 46.2, 46.1; 
postorbital constriction, 37, 42.4; maxillary tooth row, 107.1, 101.3; upper carnassial, 
crown length (outer side), 25.1, 24.7; crown width, 14.5, 14.3. 

Remarks.—About 120 specimens from the Mogollon Mountain region of New Mexico 
and westward along the Mogollon Plateau in Arizona are referred to the new subspecies, 
C. l. mogollonensis. This form, now nearly if not quite extinct, is somewhat inter- 
mediate in characters as well as in geographic position between youngi and the much 
smaller animal, baileyi, which extends north from the Sierra Madre of Mexico into south- 
eastern Arizona and southwestern New Mexico. It combines characters that seem to 
warrant the segregation of a regional subspecies. 
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Canis rufus gregoryi subsp. nov. 
Mississippi Valley Wolf 


Type.—From Macks Bayou, 3 miles east of Tensas River, 18 miles southwest of 
Tallulah, Madison County, Louisiana. No. 136,731, @ adult, skin and skull, U. 8. 
National Museum (Biological Survey collection), collected by B. V. Lilly, April 25, 
1905. X-catalogue number 5338. 

Distribution.—Lower Mississippi River basin, mainly the western side, in south- 
eastern Missouri, Arkansas, southeastern Oklahoma, eastern Texas, and Louisiana. 

General characters.—A large but slender form of a small species. Closely allied to 
Canis rufus rufus of Texas, but decidedly larger and grayer, less tawny. Similar in 
size and color to Canis rufus floridanus of Florida, but skull more slender; dentition 
much lighter. 

Color.—Type (worn pelage, April): Middle and sides of face mixed black and gray, 
the combination changing to black and cinnamon buff on top of head; upper parts from 
nape to rump light buff, heavily mixed or overlaid with black; outer surfaces of legs 
between cinnamon and cinnamon buff (Ridgway, 1912), becoming paler on feet; a con- 
spicuous black line along external surface of forearm; muzzle cinnamon buffy above; 
ears near cinnamon brown, mixed with black; lips, chin, and throat, white; under side 
of neck buffy grayish; rest of under parts dull white; tail above similar to back, most of 
the black-tipped hairs evidently worn off, light buffy below. An adult female from near 
the type locality is somewhat richer, inclining more toward tawny on muzzle, top of 
head, and outer sides of limbs. 

Skull.—Long and narrow, with little elevation of frontal region. Very similar to 
that of rufus, but much larger, more elongated. Compared with that of floridanus the 
skull is narrower, less robust; rostrum more slender; interorbital region much narrower; 
dentition very similar but much lighter; premolars smaller, less closely crowded; upper 
carnassial decidedly smaller, the antero-internal cusp less prominent; large upper 
molar much smaller, the internal lobe contrasting strongly in weaker, less massive 
development. 

Measurements.—T ype (approximated from tanned skin): Length, 1626 mm.; tail, 390; 
hind foot, 242. Skull (type and an adult female topotype, respectively): Greatest 
length, 250, 222; condylobasal length, 228, 202.5; zygomatic breadth, 126, 114.4; squamo- 
sal constriction behind zygomata, 73.5, 68.3; width of rostrum (at constriction behind 
canines), 35.2, 34.2; interorbital breadth, 40.7, 35.7; postorbital constriction, 32.5, 31.2; 
maxillary tooth row, 104.3, 91.9; upper carnassial, crown length (outer side), 23.5, 22.5, 
crown width, 11.6, 11.4. 

Remarks.—More than 150 skins and skulls from the lower part of the Mississippi 
River Valley, referred to C. r. gregoryi, represent a still living form connecting 
typical rufus and floridanus, both of which now may be extinct. A specimen from 
Cherokee, Colbert County, northwestern Alabama, is somewhat intermediate, but in 
heavy dentition it is nearer floridanus. I take pleasure in naming this subspecies for 
Tappan Gregory, the author of ““The Black Wolf of the Tensas’’, ir 
his contribution to our knowledge of the life history of this animal. 


recognition of 


Pending the completion and issuance of a more detailed treatment of the group as a 
whole it seems desirable to publish a revised list of the forms that appear to be recogniz- 
able, with the principal synonymy and type localities. No specimens of the subspecies 
recently described by Pocock (loc. cit.) have been examined, and the forms are included 


as given by him. 
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s lupus orion Pocock Cape York, Greenland 
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LIST OF SPECIES AND SUBSPECIES OF WOLVES 
lupus lycaon Schreber. Vicinity of Quebec, Quebec 
lupus labradorius Goldman. Vicinity of Fort Chimo, Quebec, Canada. 
lupus tundrarum Miller. Point Barrow, Alaska. 


Syn.—Canis lupus-albus Sabine. Fort Enterprise, Mackenzie, Canada. 


s lupus pambasileus Elliot. Susitna River, region of Mount McKinley, Alaska. 


lupus occidentalis Richardson. Simpson, near mouth of Liard River, Mackenzie. 
I | ’ 
Syn.—Canis lupus griseus Sabine. Cumberland House, Saskatchewan. 

lupus ligoni Goldman. Head of Duncan Canal, Kupreanof Island, Alaska. 

l odon Hall. Tahsis Canal, Nootka Sound, Vancouver Island, British 


Lup ( 
pu 





( olun bia 


s lupus gigas Townsend. Vancouver, Clark County, Washington. 
s lupus irremotus Goldman. Red Lodge, Carbon County, Montana. 


lupus nubilus Say. Engineer Cantonment, near Blair, Washington County, 
Nebraska 

Sy1 Cani ariabil Wied Fort Clark, near Stanton, Mercer County, 
North Dakota 
lupus youngi Goldman Harts Draw, 20 miles northwest of Monticello, San 
Juan County, Uta 

tpus mogolloner Goldman. §S. A. Creek, 10 miles northwest of Luna, Catron 


County, New Mexice 


s lupus monstrabilis Goldman. Ten miles south of Rankin, Upton County, Texas. 
I 


lupu baileyi Nelson and Goldmar Colonia Garcia, 60 miles southwest of Casas 
Grandes, Chihuahua, Mexico 

lupus arctos Pocock. Melville Island, Arctic America 

rufus rufu Audubon and Bachman Fifteen miles west of Austin, Texas 
Syn Canis frustror Woodhoust About 100 miles west of Fort Gibson, 
Oklahoma 

ifus gregoryi Goldman. Macks Bayou, 3 miles east of Tensas River, 18 miles 
southwest of Tallulah, Madison County, Louisiana 
tfus floridanus Miller. Horse Landing, about 12 miles south of Palatka, Putnam 
Country, Florida 
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NOTES ON THE LIFE HISTORY OF THE SNOWSHOE HARE 
By C. M. A.povus 


A complete life history of the snowshoe hare, Lepus americanus phaeonotus 
Allen, is not attempted here, but rather is it the intention to present informa- 
tion dealing with a few of the lesser-known activities of this animal. These 
comprise breeding habits, migrations, pelage changes, sex ratio, and homing 
instincts. Studies were undertaken in the spring of 1932, and were concluded 
in May, 1935, although trapping and banding operations are still in progress. 
Much of the work was done at Station-on-Alexander, Cushing, Minnesota, 
in cooperation with Dr. R. G. Green, of the Medical School of the University 
of Minnesota. Credit is due Dr. Green and his field men, and also H. J. 
Spencer, junior biologist, Control Investigations for Wisconsin of the Bio- 
logical Survey, for their splendid cooperation and assistance. 

Longevity.—Little is actually known regarding the normal life span of the 
snowshoe hare. Klugh (1926) stated: ‘It is believed to live for eight or nine 
years.”” The results of three years of live-trapping and banding operations 
in Minnesota indicate that only a very few, if any, of these hares reach an 
age of 8 years. The records from Station-on-Alexander show a total of 454 
hares live-trapped, banded, and released in 1932. In 1933 only 70 of the 
original number were retrapped and released. Fifty-two of the hares trapped 
in 1932 were taken again in 1934, while in 1935 but 18 of the original hares 
were caught. 

Sex Ratio.—Of the 1625 hares represented in this study, 877, or 54 per cent, 
were males and 748, or 46 per cent, were females. This sex ratio differs 
somewhat from what Vorhies and Taylor found for jack rabbits in Arizona, 
where females outnumbered males. For Lepus alleni the ratio was 52.5 to 
47.5, and for Lepus californicus, 51.5 to 48.5. Whether or not the sex ratio in 
snowshoe hares will be materially altered after the die-off remains to be 
determined. 

Breeding Season and Rate of Breeding.—According to Grange (1932), it 
takes a snowshoe hare approximately five months to reach mature weight 
That they do not breed the first year is evident from the fact that the first 
young of the season would not reach maturity until the following September, 
and no females carrying young have been found later than August. In table 1 
is given the results of the examination of 266 pregnant snowshoe hares. As 
will be seen, these 266 females carried a total of 751 embryos, or an average of 
2.84 for each female. Three was the number of embryos occurring most 


frequently. Females have been examined for pregnancy during every month 
of the year, but embryos have been found only during March, April, May, 
June, July, and August. Spencer reported finding a pregnant female hare 
on March 24, 1934, the earliest record now available for Minnesota or Wis- 
consin. In this case the embryos were so small that measurement was 
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practically impossible, indicating that impregnation had but recently oc- 
curred. Two other March pregnancies were observed in Minnesota, on 
March 28 and 31, respectively. In the latter cases also the embryos were 
too small to be medsured. It would seem reasonable, therefore, to assume 
that breeding among these hares does not occur earlier than about March 15. 
On August 31, 1931, I killed a female hare at Cass Lake, Minnesota, that 
carried three fully furred embryos, each having a total length of 9cm. These 
young undoubtedly would have been born within a week. All other August 
pregnancies are recorded as found early in the month, and in every case the 
embryos were well developed and furred. Thus it can reasonably be assumed 
that few matings occur later than the first week in August, if the gestation 
period be approximately 35 days 

Grange (1932) is the only authority on the gestation period of these hares, 
and he found in the one case observed that 35 days elapsed between the time 


TABLE 1 
Young Lepus ame ‘anus per litter by month 1s determined by embryo counts 

2g 9 : 2¢ 29 TOTAL AVER 

MONTHS WITH 1) wiTH 2/| WITH wits 4| with 5| wire 6) with 7/| wits soaane YG. PER 

on — UNG | rounG | youna| roune | *‘ “| LITTER 

March 2 l 3 7 2.33 

April 7 12 5 l 25 50 2 

May 7 2 | 11 3 1 2 44 | 153 | 3.47 
June 18 59 77 213 2.76 
July 31 69 6 3 109 308 2.83 
August 4 4 R 20 2.5 
Totals 7 74 158 18 6 ] 2 266 751 2.64 
Percentage 2.66 | 27.8 59.4) 6.76) 2.25 | 0.37 | 0.75 99 .99 
of conception and parturition. He found also that this same hare mated and 
conceived 11 days following parturitior If these figures be representative 


of the average breeding female, it means that 47 days elapse from the time a 
female breeds until she will conceive again. Using this as a yardstick it 
would indicate a maximum possibility of four litters during the season. The 
figures available show that there were only three cases of pregnancies in 
March and but eight during August. It is reasonable to assume that no 
animal species breeds at the maximum rate possible; therefore, four litters 
surely could not be normal for these hares. In the absence of actual data 
the normal yearly number of litters for each female would appear to be be- 
tween two and three. Probably two litters would be more nearly the rule 
than three 

Size of Litters.—The size of the litters of 36 observed females showed the 
average to be 2.4 young. If the normal yearly number of litters is assumed 
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to be two, and the normal number of young per litter 2.5, the yearly increase 
per breeding female would be 5 young. 

Klugh (1926) was of the opinion that the snowshoe hare probably produces 
but one litter of young a year, with an average number of three to four per 
litter. Seton (1929) stated that ‘“The young are usually 2, sometimes 3 in 
number.” He believed that mating commences early in March and that 
litters are produced all through May and as late as the first week in June. 
This does not agree with the findings in Minnesota and Wisconsin. 

At Station-on-Alexander, several post-mortem examinations of females 
carrying small embryos have shown the mammary glands to contain milk, 
indicating that these females had recently suckled young. 
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Fia.1. Sexual and seasonal changes in color, by months, in varying hares, Station-on- 


Alexander, Cushing, Minnesota 


Taylor stated the average size of litters for Lepus californicus to be 2.24 
young, while for Lepus alleni it was found to be 1.93. The snowshoe hare 
then has slightly larger litters than do the jack rabbits, but conspicuously 
smaller than has been recorded for cottontails. 

One theory that has been advanced in attempting to account for the rapid 
increase in rabbit populations during the cyclic build-up is that the number 
of young to a litter is larger during the build-up than it is just prior to and 
after each periodic increase. Seton (1929) quoted R. MacFarlane as saying 
that ‘‘A litter usually consists of 3 or 4; but when on the periodic increase, 
females are known to have as many as 6, 8, and even 10 at a time, and then 
gradually return to 3 or 4.’ The results of our work in Minnesota and 
Wisconsin from 1931 to 1935, in which 266 pregnant snowshoe hares were 
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examined and the number of embryos recorded, do not substantiate the 
claim made by MacFarlane. 

A rabbit population peak in Minnesota was reached in 1933. In 1931 only 5 
pregnant hares were examined and the average litter was 4.8 embryos. In 
1932 there was a marked diminution, the litters averaging 3.13 embryos, 
and in 1933, the peak year, the number of embryos per litter was 3.11, a 
slight decrease from the previous year. Then, following the peak year, the 
average litter dropped to 2.77. During 1935 the pregnant females examined 
averaged 2.65 embryos each, which was a decrease from the previous year. 
tecords for 1934 only were obtained from Wisconsin, and it will be noted that 
the results checked very well with those from Minnesota. It does appear 
from the data gathered from 1931 to 1935 that there was a gradual decline 


in the average number of embryos found in pregnant snowshoe hares, but the 


TABLE 2 


Young Le pu ame rican l pe r litter by mor th as de tern ned b I] young born 


9 9g : 2 9 2g a TOTAL AVER 
MONTHS WITH 1 WITH 2 WITH WITH 4 wits 5 a YOUNG PER 
YOUNG YOUNG YOUNG YOUN YOUNG 7% BORN LITTER 
April 9 g 6 16 36 2.25 
May ] 8) 10 19 1.9 
June l l } 6 21 3.5 
July l l 2 5 2.5 
August 2 2 6 3.0 
Totals } 18 9 5 36 87 2.4 
Percentages 11.1 50.0 95 .( 13.88 


decline began before the peak year was reached. Our records certainly do 
not substantiate MacFarlane’s claims of 6, 8, or 10 young, as only two females 
have been found carrying as many as 7 embryos, one with 6, and only 6 
with 5 embryos. 

Parental Care of the Young.—The young of the snowshoe hare are born 
with a coat of hair, the eyes are open, and the young are capable of moving 
about clumsily a short time after birth. After the second day they can move 
about quite freely when disturbed, although if not molested they prefer to 
sit in a huddle perfectly quiet, more or less oblivious to everything about 
them. Their rate of growth after birth is very rapid, the hares doubling in 
weight in about 8 days, trebling in about 12 days, and increasing to more 
than 9 times the weight at birth at one month of age. Grange (1932) deter- 
mined that for a period of 159 days after birth a young snowshoe hare made 
an average daily gain of 9 grams. 

The instinct for self preservation is well developed in very young hares, 
for when disturbed while resting in a group they readily scatter to conceal 








50 JOURNAL OF MAMMALOGY 


themselves among the débris, and assume freezing positions, a habit which 
makes it very difficult to find them. A few hours after their dispersal, how- 
ever, the litter usually has assembled at the place from which they scattered. 
The mother seldom interferes or is concerned when the young are handled or 
removed from the pens. It is believed that the period of parental care is 
short, a theory corroborated by the fact that a second litter may be born 
when the first is but 47 days old. From our breeding observations in Minne- 
sota we are inclined to believe that the young are completely weaned by the 
time they are a month old. Grange (1932) reported that one of the young 
born in captivity in Wisconsin began to nibble lettuce at 8 days of age. Solid 
foods very rapidly replace milk in the diet of these young hares. 

Nests and Forms.—Seton (1929) stated that he has never found a snowshoe 
hare’s nest in the wild state, but that he is inclined to believe that they, like 
their near relatives the jack rabbits, do not make a nest for depositing their 
young. Klugh (1926) was of the opinion that snowshoe hares construct 
nests of grass and leaves lined with fur from the mother’s breast, and that she 
uses the fur as a blanket to cover the young when she leaves them. Audubon 
and Bachman (1848), and Cory (1912), reported that a nest is constructed 
of grass and straw and is lined with fur or hair from the body of the mother. 

Grange (1932) found not the slightest evidence of any tendency on the part 
of his captive female hares in Wisconsin to pluck hairs for nest lining, nor was 
there any tendency toward nest construction. The findings in Minnesota, 
with 37 cases observed, are in accord with those of Grange. Sometimes the 
young are dropped in the form used by the female, but just as frequently 
they are to be found wherever cover is available. In not a single instance 
was hair, fur, grass, or leaves found as a lining or blanket upon which the 
young were dropped. 

Forms.—Forms are regularly used by snowshoe hares throughout the year. 
They are found in such places as high dry grass, at the base of willow clumps, 
in hollow logs, and under logs or fallen trees. They are seldom found in 
exposed open spaces. The forms are merely resting places located in secluded 
spots where the hares spend the major part of the day, during which time 
they are largely inactive. During inclement weather, such as high winds, 
rain, and snowstorms, they remain fairly close to these forms. Asa rule the 
form is personal property and other hares seldom trespass. The writer 
confined 11 females in a quarter-acre fenced plot in a forested area in Minne- 
sota, and it was a common occurrence for him to come to this plot any time 
during the day and to find every female, after once having learned the location 
of the form belonging to each animal. Several of these individuals had 
peculiar markings which permitted positive identification of the animals. 
Each hare, doubtless, may have more than one form, but it is very doubtful 


if they do a great deal of interchanging of forms. During windy weather 
the hares sit in the forms, facing the wind. This posture keeps the fur in 
place and minimizes chilling. 
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brown-white stage and nearly as many are entirely brown. By May all 
hares are brown. No trapping was done during June, July, August, or Sep- 
tember, but during these months brown is the dominant color. During 
October there were 2 white, 11 brown-white, and 18 brown hares observed. 
In November the color shifts rapidly from the brown to the white, and in 
December practically all individuals are white. 

The accompanying graph illustrates the rate of color change by sex each 
month of the year. These data represent 2183 color observations made in 
the field. To simplify the problem the white and white-brown colors were 
combined and listed as white, and the brown-white and brown were combined 
as brown. The figures in the graph were transposed to a percentage basis. 
Because no trapping was done in the summer months and because it is known 
that these hares are brown at that time, it was necessary to supply figures 
for the summer months based on the known sex ratio. This graph clearly 
shows that in Minnesota the period of white color is shorter than that of the 
brown, and it takes longer to complete the color change in the fall than in the 
spring. The figures also show that females tend to complete the spring 
change earlier than do the males, and in the fall the females also tend to 
complete the change to white sooner than do the males. 

Migrations.—Prior to the beginning of the trapping and banding operations 
in the fall of 1932 at Station-on-Alexander, Cushing, Minnesota, few data 
were available dealing with the daily or seasonal movements of snowshoe 
hares. Dr. R. G. Green, in connection with his disease investigations, was 
also interested in the cruising radius of these animals, and through a working 
relationship with him a plan was evolved whereby it would be possible to 
make migration studies on this area. The Bureau of Biological Survey 
cooperated in this study by supplying the aluminum ear tags for marking the 
live hares, and by furnishing a man to survey and type-map the area. The 
area was marked off in 40-acre squares. Metal markers, designating trapping 
stations by numbers, were nailed up in all the swamps. These markers were 
also located accurately on the type map, which was constructed on a scale of 
one inch to one-eighth mile. Sixty metal live traps were used. Trapping 
operations were continued from October until May. The traps were visited 
once each day for the purpose of tagging and releasing the captive hares, and 
for moving, resetting, and making any adjustments of the traps considered 
necessary. Cured green alfalfa hay was successfully used to bait the traps 
during the fall, winter, and early spring. A permanent record card was kept 
for each hare taken. These cards show the date of capture, place of capture, 
place of release, date of release, sex, number of times taken, and such other 
information as color phase, ticks, fleas, and abscesses. To date there are on 
file these data for every hare that has been trapped or retrapped on the 
entire area. They represent the basis for determining the movements or 


migration tendencies of the hares. The records for only the first 1625 tagged 
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animals were used in this study. Of these 1625 hares, 877 were males and 748 
were females, a sex ratio of 54 to 46. Table 3 is a record of these animals, 
showing the number of first catches and each subsequent retrap 

It will be noted that 772 of these hares were taker but once, while 853 of 


the original number entered the traps two or more times. It was from the 


I 


TABLE 3 
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8 time 12 1 7 1¢ 13 
9 time 1 l 8 ] 4 
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ll time ( 0 10 ( ( 0 
12 time ( 0 lit { ( 0 
13 time () | 12 { ' 
14 ti l { l { l 
Total 877 748 162 18 7 
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4 N A A 
Mf 
i I 
ml 201 l 3 
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nil il 7 18 


il 2 ) 

mil 2 1( 12 

mile l ] 

1 mi more 10 15 
Total 276 207 183 


records of the retrappe d hares that it was possible to obtain the data relative 
to their movements. It will be noted that 482 of the 853 retrapped hares 
showed no migration, they having been retrapped at the original stations, 


while 371 of them showed they had moved approximately one-eighth mile 
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Retrap Tender It was found that of the 1625 hares trapped, 454 were 
rapped in 1932; that 70 of th ( taken ag&éin one or more times in 1933: 
that 22 of the ere taken in both 1933 and 1934: and that four of the 
original 454 were taken in 1933, 1934, and 1935. During 1933 a total of 797 
new hares were taken; of this number 152 were taken again in 1934; and 33 
of the 152 were taken yet again in 1935. It was discovered that some of the 
hares first taken evaded the traps for 
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evaded the traps during 1933 and 1934, to be taken again in 1935. Seven 
hares that were taken in 1932 were taken again in 1934, having missed the 
traps in 1933, and were taken still again in 1935. Only two hares were taken 
in 1932 and 1933, missed 1934, and were taken again in 1935. 

Homing Instincts—When the trapping and banding operations first started 
at the Station-on-Alexander in the fall of 1932, the captive hares taken from 
all the trapping stations were released at one common point known on the 
records as Green’s Island. This so-called island is surrounded on three sides 
by the waters of Lake Alexander and on the fourth side by a wet boggy swamp 
that separates it from the mainland. Well over 100 hares were liberated 
here before the practice was discontinued in favor of releasing them at the 
points of capture. Although some of the hares lingered on the island, a great 
many of them made their way back to the place where originally they were 
caught. 

It was interesting to note that the hares would seldom chance leaving the 
island for the mainland on nights when it was clear weather, but preferred 
to wait until cloudy nights rendered it advantageous for them to move with 
some degree of safety. On one occasion it was very evident from tracks seen 
in newly fallen snow that several of the hares had left the island, gone out 
over the lake a distance of about 50 or 60 feet only to reverse their direction 
and return to safety under the brush covering the land. On dark nights the 
hares did not hesitate to make the trip to the mainland, a distance of about 
one-eighth mile. There is no doubt that these animals fear their many 
natural enemies while exposed in open spaces. Eighteen of the hares returned 
a distance of one mile or more, while 34, which was the largest number, 
returned one-half mile. It was from these two distances that most of the 
hares were taken from their home grounds to be released on the island. At 
the close of this practice of releasing on Green’s Island many of the hares 
were taken three miles away and released, but none of these were ever re- 
covered, so it is unknown whether any of them succeeded in returning. 
When released at one and one-eighth miles away, these hares had little diffi- 
culty in reaching their home grounds. All captive hares were carried in sacks 
from the point of capture to the laboratory and then to the island where they 
were released. They were given no opportunity of seeing the direction in 
which they were being taken, yet in spite of this, many of them made their 
way back, usually in less than a week’s time. F. Gillett (1934) stated: 
“Rabbits trapped within three-eighths of a mile of headquarters and released 
at headquarters would find their way back to their original haunts.” It 
would seem, in the light of our findings and those of Gillett, that these animals 
tend to return to their home grounds when released at a point not much 
farther than a mile away. 

One interesting case at the Station-on-Alexander was observed: A male 
hare, no. 471, was taken in a figure-4 trap seven times between January 
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31 and March 17, 1932. After each capture this hare was carried one-half 
mile away, where he was released on Green’s Island. The interval in days 
that elapsed between each release and subsequent retrapping at the original 
station was 7, 8, 15, 6, 4, and 5, respectively. This hare, whenever caught, 
fought the trap by plunging against the wires of the sides and end in an 
endeavor to escape. In so doing it succeeded in peeling the skin of the face 
from the nostrils to the base of the ears. After the seventh time in this 
trap he was carried to the three mile point and released, and was never 
retrapped. 
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WINTER RODENT DAMAGE TO GAME COVER 


By Hiipert R. SIG Ler 


The severe winter of 1935-1936 left in its wake a noticeable degree of rodent 
damage to woody plants on the Faville Grove Wildlife Area near Lake Mills, 
Jefferson County, Wisconsin. In March and April, 1936, there was made a 
study of this damage. The main objective was to explore the relationship 
between game birds and rodents, and the capacity of the latter as destroyers 
ofcover. The area is deficient in cover; hence rodents, to the extent that they 
inhibit the growth and spread of woody plants in woodlots and fencerows, 
reduce the carrying capacity for game. The survey was productive of more 
questions than solutions. 

Mice and Rabbits——Most of the damage to the woody plants of this area 
could be traced to either the cottontail rabbit (Sylvilagus floridanus mearnsit), 
the meadow mouse (Microtus pennsylvanicus), or the deer mouse (Peromyscus 
leucopus). It was difficult to determine which mouse played the major 
réle, but in all probability it was the Microtus, because this mouse was espe- 
cially abundant during and previous to the investigation. It was less difficult 
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to establish the difference between mouse and rabbit damage. If the gnawed 
portion commences at the base of tree or shrub, the blame generally can be 
placed upon the mouse. Occasionally, however, the mouse starts its gnawing 


higher on the trunk. The decided difference in tooth marks and the style of 


gnawing can then be relied upon to establish the source of the gnawing. A 
single, chisel-like groove about 2.5 mm. in width matches the lower incisor of a 
rabbit. A double-grooved incision about 1.5 mm. in width identifies thi 
work as that of a mouse. The work of the rabbit is ragged and irregular, 
the incisions being either shallow or deep The location of the marks is 
usually desultory, a patch here and another there The mouse, on the other 
hand, does a neat job; the gnawing seldom is patchy and an even depth is 
maintained throughout. A ring of mouse droppings around the base of the 


ee often furnishes the final clue 


A revi of the data reveals that mice did more damage than rabbits, 


for the following reasons: the mouse restricted its gnawing to plants of greate1 
va to ga the rabbit usually prw or scarr shall use the tern 
ed’? her er the ste! h e he, onaw } t gird! | th moust 


mi In one case a plum tree 6 feet high had been girdled from base to tip 
Che following plants ranked as preferred mouse fo wild black cherry 
wild plum, gooseberry, blackberry, apple, and various oaks 
The cottontail, on the other hand, searred : greatel variety ol tree 
Even smooth sumac, in every case the favorite plant of the rabbit, showed 


little girdlins Of about 3100 stalks in a patch of sumac 100 feet from a dens 


rabbit cover, about 320 were either pruned, budded (the rabbit gnaws off 


yuds without taking any other part of the plant), or scarred 


Only three stems were girdled In short, only about 10 per cent of the stalks 
were touched by rabbits, and only 3 stalks were definitely ruined. A re-check 
during the summer revealed that practically all of the scarred and pruned 
umac had survived On this area rabbits inflicted the heaviest damage on 


blackberries and wild rose by pruning these down to the surface of the snow 
In many instances local farmers had blamed rabbits for the mouse damage 

Buff Trippensee (1934) stated that cut brush “protects young growing 
stock, such as small hardwood trees or orchard trees, by giving a more easily 
accessib] food o equal palatablen: — My hnnaings seen fully to sub- 
stantiate his assertio In one instance a farmer had cut wood, leaving the 


‘ut branches stacked in the form of scattered brush piles. These 





freshly 
branches were stripped of bark by rabbits, but the surrounding shrubbery 
and saplings were scarred in only a very few instances. Did the rabbit prefer 
to do its gnawing while under cover, or was the horizontal position of thi 
branches more to the rabbit’s liking? In any event, these brush piles acted as 


a buffer to protect the living undergrowth. In two other places on the area, 
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rabbits used fresh brush piles as sanctuaries without material damage to 
surrounding woody plants. 
° l 


Brush piles need not be the only buffers. Feeding stations, in which corn 


ffered, might take thx place of brush piles; but this theory was not tested 





of these consisted of white spru Of 1875 spruce 12 had been de-budded, 
mably by rabbits. Usually the terminal bud was removed. In on 
Nn umber ravi vhit SDI var! nlant ( TOUuMT T 1¢ nd black- 
rl Tr} latter were s¢ ed I pl er DY) rabl Ss but not a single 
S ( had hee! tToucnec ( I a other palatable 
ibs be used as buffers to p1 It might be well here to quote 


1934: “J. W. Hershey, a nurseryman of Downington, and others have found 


} extens e experience th t p! ting ( yvour tree na i ing a 
tal +} " + + + ) } roy 7 wi hryl 
r oO i Os i ove l D1ts oO onawing snruds 
{ T eS 
Soil Differential Palatabilit survey brought to light some in- 

tances of differential damage th al be ascribed buffer action, or to 

} } 4 1:6 

! spect of palatability as be . . Chey seem to indi aittere 

palatability within the spe induced by soll differences, perhaps ol the 


described by Mitchell and Hosley (1936) for deer. They found that 


nitrogen fertilizer radically changed the palatability of dogwood. One such 
nstance was noted on a hillside covered with sumac and undergrown with 
blackberry and rose. There was sanctuary cover at the bottom, but the 
imac sears (50 per cent of the stems) were confined to the top, while the rose 
ind blackberry work was evenly distrib 
Ag i iT the lu etul 8) ] T ~ 7 T _ ? | i] rnun } | hee 
D f } UI ce Col 1 | o of the cor rs all tl plants ¥ r 
Arlt i rabbits, wherea Ul otn { ( mne-ha the plant ere 





pruned. No sanctuary cover was neal Joes the answer lie in previou 


differ: { ure tme of the soll in the r he ds? 

Rodent-proof Spee Leopol 1933) call ttention to the findings o 
Car Bates of the U. S. Forest S i Several races of western yellow 
pine were planted at the same time in adjacent plots of similar soil, exposure, 
etc., in the Fremont Forest Experiment Station, in Colorado. Local deer, 


browsing in the plots, showed a decided preference for the Black Hills race of 


pine. The most probable explanation is differing chemical composition 

If there are differentials in palatability as between geographic races, it should 
not be far-fetched to believe that the game manager can ust species differen- 
tials in selecting planting stock. This survey brought to light the fact that a 


number of plant cover species nearly always are unpalatable to both mous« 


and rabbit. With only one or two exceptions, frost grape and Virginia 











TABLE 1 


Plants found damaged by rodents 


TREES | 
| 


Tame apple (Malus sp.) 

Wild apple (Malus malus) 

Crab apple (Pyrus coronaria) 

Mountain ash (Pyrus sp.) 

Big toothed aspen (Populus grandidentata) 
American aspen (Populus tremuloides) 
Basswood (Tilia americana) 

*Swamp birch (Betula pumila) 

Butternut (Juglans cinerea) 

Red cedar (Juniperus 
Black cherry (Prunus serotina) 


Cottonwood (Populus balsamifera) 


virginiana) 


Box elder (Acer negundo) 

American elm (Ulmus americana) 
Hawthorne (Crataegus sp.) 

Shagbark hickory (Carya ovata) 
Pignui hickory (Carya glabra) 
Bitternut hickory (Carya cordiformis) 
Ironwood (Ostrya virginiana) 

Honey locust (Gleditsia triacanthos) 
Red maple (Acer rubrum) 

Silver maple (Acer saccharinum) 
Sugar maple (Acer saccharum) 
Black oak (Quercus velutina) 
Burr oak (Quercus macrocarpa) 
ted oak (Quercus borealis) 
White oak (Quercus alba) 
Norway pine (Pinus resinosa) 
White pine (Pinus strobus) 
Wild plum (Prunu 


Norway spruct (Picea abies) 


nigra) 


White spruce (Picea glauca) 
Tamarack (Lariz laricina) 
Willows (Salix sp.) 


* Damage was found in rare cases only 
immune 





SHRUBS 
Bittersweet (Celastrus scandens) 
Blackberry (Rubus sp.) 
Cranberry (Viburnum americana) 
Cranberry (Viburnum opulus) 
Garden currant (Ribes rubrum) 
*Alternate-leaved dogwood (Cornus alter- 

nifolia) 


*Panicled dogwood (Cornus paniculata) 


° ted-osier dogwood (Cornus stolon ife ra) 
*Elder (Sambucus canade neis) 
*Hazelnut (Corylus americana) 
Gooseberry (Ribes sp.) 
Domestic grape (Vitis sp.) 
*Frost grape (Vitis vulpina) 
*Honey suckle (Lonice ra sp ) 
Jersey tea (Ceanothus americanus) 
Meadow sweet (Spirae asp ) 
Raspberry (Rubus sp.) 
Wild rose (Rosa sp.) 
Poison sumac (Rhus verniz) 
Smooth sumac (Rhus glabra) 
Staghorn sumac (Rhus typhina) 
Sweetbrier (Smilax hispida) 
*Virginia creeper (Parthenocissu quin- 
quefolia) 
Winter berry 


(llex verticillata) 


These plants are believed to be almost 


TABLE 2 


Plants favored by rodents 


BY RABBIT 


Smooth sumac (Rhus glabra) 

Blackberry (Rubus sp.) 

Raspberry (Rubus sp.) 

Oaks (Quercus sp.) 
Wild black cherry (Prunus serotina) 
Rose (Rosa sp.) 


BY MOUSE 


Wild black cherry (Prunus serotina) 
Wild plum (Prunus nigra) 
Gooseberry (Ribes sp.) 

Oaks (Quercus sp.) 

Blackberry (Rubus sp.) 

Apple (Malus pumila) 
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creeper remained untouched. Elder was seldom touched. One sumac, 
surrounded by a thicket of pannicled dogwood, was practically devoured. 
The dogwood remained untouched. A hazelnut thicket in the midst of a 
scarred stand of sumac was untouched. Swamp birch is generally considered 
a deer delicacy, but in only a few instances was it touched by rodents, although 
it is abundant in the swamps of this area: 

If later experience verifies the findings of this year, we can safely say that 
red cedar, creeping juniper, the poplars, elder, hazelnut, the various dog- 
woods, swamp birch, Virginia creeper, frost grape, and honeysuckles can be 
planted with reasonable expectation of freedom from rodent damage. A 
number of plants doubtless will be added to this list in the course of future 
investigations. 

A summary list of the woody plants found damaged appears in Table 1, and 
a list of those preferred by rabbits and mice respectively appears in Table 2. 
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NOTES ON THE LIFE HISTORY OF THE ROOSEVELT ELK 
IN CALIFORNIA 


By Rosertr T. Orr 


The Roosevelt elk (Cervus roosevelti) (Bailey, Proc. Biol. Soc. Wash., vol. 
48, p. 187, 1935) formerly ranged throughout northwestern California from 
the Oregon line south to the northern side of San Francisco Bay. Today 
but a small group of these animals remains in this state, principally in extreme 
northern Humboldt County. Although this species is not uncommon in 
parts of Washington and Oregon, it seems worthwhile to record any informa- 
tion that may be obtained concerning its habits and abundance at the south- 
ernmost extremity of its present range, where it is slowly approaching extinc- 
tion The following brief notes were gathered between October 17 and 
December 19, 1935, while I was working for the National Park Service in 
northern Humboldt and southern Del Norte counties, California. Where 
it has seemed advisable, information is included which has been furnished by 
certain local residents of this region who have observed these animals for 
many years 

Habitat—The majority of the Roosevelt elk in California now inhabit the 
country within 3 or 4 miles of the coast, between the mouth of Redwood 
Creek, Humboldt County, and the Del Norte-Humboldt county line, some 
12 miles to the northward. A small percentage of the total population 
occurs outside of this defined area, principally in southern Del Norte County 

The occupied territory is principally forest land. Inland this cover 
consists chiefly of redwood (Sequoia sempervirens), Douglas fir (Pseudotsuga 
taxifolia), and coast hemlock (T’suga heterophylla), while adjacent to the coast 
it is composed entirely of tideland spruce (Picea sitchensis The small, 
forested valley of Prairie Creek, a tributary of Redwood Creek, extends 
through the center of the area parallel to the coast. Along the course of this 
stream there are a number of small, grassy clearings, surrounded principally 
by salmon-berry (Rubus spectabilis), which seemingly prove attractive to elk 
during the late spring, summer, and early autumn months. Single individuals 
or small groups were not infrequently observed in such situations during the 
latter half of October and the early part of November before the leaves had 
fallen from the salmon-berry. 

After the leaves have fallen from this dense brush and it is no longer 
capable of providing either food or shelter, the elk appear to move from this 
valley and the adjacent ridges toward the coast, where a number of individuals 
are reported to remain throughout the year. Here they inhabit the spruce 
forests and the dense coastal brush, composed mainly of salal (Gaultheria 
shallon) and huckleberry (Vaccinium ovatum), interspersed with occasional 
thickets of young spruce. 


Food.—No definite browsing places were observed, although this method of 
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feeding certainly does occur to a large extent along trails and around the 
margins of clearings. Protected grassy clearings, wherever present, showed 
obvious signs of being kept closely cropped. Judging from what was observed 
and from the statements of residents, Roosevelt elk feed in the evening and 
early morning as do the black-tailed deer (Odocoileus columbianus). A 
considerable portion of the night also is probably spent feeding. Occa- 
sionally individuals were seen feeding in the daytime. 

The following species of plants were found to constitute an important part 


} 


of the food of Roosevelt elk in this region: sword fern (Polystichum munitum), 


deer fern (Lomaria spicant), bilberry (Vaccinium parvifolium), huckleberry 


(Vaccinium ovatum), salal (Gaultheria shallor salmon-berry (Rubus spec- 
tabilis), wild lilac (Ceanothus thrysiflo _ willow (Salix spp.) and various 
grasses. This list, undoubtedly, could be greatly increased in spring and 
summer when many annuals are present. Sword fern is reputed to form an 
important item of food for elk during the spring, summer and autumn months. 
Usually the entire plant is uprooted and the young fronds are eaten. This 
was frequently obser | during the month of October, whereas i November 
and December these plants were rarely seen to have been touched. Salmon- 
berry is an important item of browse during this same perioc Wild lila 
apparently is eaten during the « I ms to be on the plants 
preferred by « Huckleberry is b] ood than the closely 
related bilberry r} ight possibly be attributed to the softer foliag 
possessed by the latter speci The ¢ broken stems olf bilberry nd 
lilac plants indicated th these s] re br S Ht height of 6 feet 
abo e the gTOU!l d 

Cult ited crop such as corn and bDal V appeal to be parti rly attrac- 
tive to elk during May Jur l'} information wv olunteered by a 
number of local peopl During th riod the elk frequently cause owners 
of si far L gore deal of trouble, especially where crops are located 


near torested land 


Habits and Behavior.—It was my impression that 


11 “1 


Roosevelt elk fail to show 


the same distrust of man as normally is exhibited by deer. Individuals that 
were encountered while feeding or resting did not bound away but usually 
walked off sedately or trotted until they came to a rise, from which vantage 
point they could view their pursuer. A number 0! the elk that were en- 
countered were reluctant to move far. When disturbed during the middle of 


the day, especially in thickets of young spruce surrounded by a1 ample cover 


of brush, the aroused animals often arose al d moved around the thickets so 


as to keep from sight, instead of attempting to run off 
It seems probable at least during the winter months, that these elk tend 


to travel together in small bands, usually composed of one or two bulls and 
three or four cows and their calves. This is the manner in which they most 


oiten were seen. Like Wise, during Le ce mbe r, two or three ol these small 
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herds were frequently found congregated relatively close together in such 
spots as near the mouths of creeks along the coast, where forage and cover 
were more suitable than elsewhere. The relationship between these herds 
during other seasons of the year is unknown. The individuals noted singly 
usually proved to be bulls. 

Well defined trails are regularly used. In territory commonly occupied 
by elk, nearly every ridge was found to have a main trail extending along its 
crest. Smaller lateral trails branched from these and led down the sides of 
vanyons. Rarely were there trails in the bottoms of small ravines where 
brush was very dense. The larger canyons which possessed flowing water 
and occasional clearings, however, often had an elk trail running parallel to, 
and not more than a short distance from, the stream. 

Along the coast in this vicinity there are precipitous bluffs rising to a 
height of a hundred feet or more above the beach. Quite frequently at the 
base of these bluffs there is a small amount of grassland sloping to the sand. 
Because of the steepness of the bluffs, the only places where access can be had 
to the forest above are at the mouths of small creeks, which are separated 
from each other by distances varying from one-half to over one mile. Since 
these grasslands are used for feeding by elk there are definite trails leading 
along the bases of the cliffs from one canyon mouth to the next. These paths 
are very well defined, being not unlike cattle trails, and invariably tend to 
stay as close as possible to the cliffs. ‘Tracks occasionally were found leading 
across the beach almost to the water’s edge. 

Elk beds, where individuals remain during resting hours, are frequently 
noted in brush or beneath heavy forest cover, such as spruce. Large numbers 
of these beds are present in areas where elk are plentiful, showing that these 
resting places are often exchanged for new ones. In forested country where 
sword ferns are abundant the number of eaten and uprooted fern plants is 
greater near these beds than elsewhere, indicating that resting places often 
may be situated close to feeding grounds. These beds are seldom located 
more than a few feet off the trails and always have a well defined path leading 
to them. ‘They were noted on the tops of ridges, on the sides of canyons, 
and in the bottoms of ravines. Apparently the only factor that might pos- 
sibly influence their location is the proximity of food. 

In addition to these beds in the open brush and forest undergrowth, used 
by single individuals, there appear to be larger bedding grounds which resi- 
dents who have observed these animals for many years claim are used by small 
herds of elk during the winter months. These places are in clearings, some- 
times as much as 20 yards in diameter, situated along the coastal margins of 
the spruce forests, where the soil is trampled and devoid of vegetation. The 
heavy canopy of spruce boughsoverhead, combined with the absence of under- 
brush, tend to render these sites relatively dry during the rainy season. 
Quite a few of these herd beds were seen, and numerous droppings were noted 
at these places. 
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Reproduction.—Because of the time of year at which this study was made, 
there was no opportunity for determining by direct observation the time of 
the rut, or when the young are born. Information contributed by seemingly 
reliable observers indicated, however, that the rut in this region begins in 
September, at which time the bulls have shed the velvet from their antlers, 
and continues for slightly more than one month. 

Small deciduous trees, such as red alder (Alnus rubra) and cascara sagrada 
(Rhamnus purshiana), are most often used for rubbing the antlers. Many of 
these trees were seen stripped of their bark to a height of 7 feet above the 
ground. Presumably, the antlers are shed about March. 

Natural Enemies.—Nothing is definitely known concerning the natural 
enemies of elk in northern California. It appears probable that the only 
animal that might attack them is the mountain lion (Felis concolor). Con- 
sidering the size of an adult elk, it seems likely that the young would be more 
apt to suffer from this cause. As mountain lions are scarce in this region, 
however, they are not thought to be of importance in contributing toward 
elk depletion. 

Disease and internal parasites undoubtedly play important réles in this 
regard, but information pertaining to this subject is almost entirely lacking. 
It is known that three captive elk in the zoo at Sequoia Park, Eureka, Cali- 
fornia, died from an infection of lung flukes. 

Present Status —Judging by the number of animals seen, the reports of 
residents, and considering the natural ability of these animals to avoid 
observation in the dense cover which they inhabit, I have estimated that 
there were about 200 elk ranging over the area studied. 

It is obvious that the Roosevelt elk is experiencing difficulty in maintaining 
its present numbers in what remains a partial wilderness in northern Hum- 
boldt and southern Del Norte counties. Within the limited territory in 
California which is now inhabited by this once extensively distributed species, 
lumbering and farming are continually increasing in importance each year. 
The removal of the coastal forests of tideland spruce means destruction of the 
principal cover upon which these animals are at present dependent. As most 
of this country is unsuitable for farming purposes this latter activity is 
limited largely to the valley of Prairie Creek. It is here, however, that elk 
are found during the spring and summer months when the small uncultivated 
clearings or so-called ‘prairies’ are covered with luxuriant grass. It is here 
also at this season that farmers come into conflict with elk, and in certain 
instances have definitely been known to shoot animals that have trespassed 
upon their property. 

Within this restricted, elk-inhabited coastal strip, approximately 12 miles 
in length and 3 in width and comprising about 23,000 acres, about 6000 acres 
are state owned. This property composes what is known as Prairie Creek 
State Park, so-called because it includes much of the upper watershed of 
the creek from which it derives its name. In this area elk are assured of 
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permanent cover protection. During the winter months, however, as pre- 
viously stated, few elk are to be found this far back from the coast. Conse- 
quently it seems likely that unless further action is taken to protect the 
remaining territory still inhabited by and suitable to the needs of Roosevelt 
elk in California, this species will follow the way of the plains wolf, grizzly 
bear, and bison, and cease to be represented in its native habitat within thx 
confines of this State. 


Califo nid Acade muy of Scr nces, San Fran Sct . Cal forn 


THE SHOULDER MUSCULATURE OF THE PLATYRRHINE 
MONKEYS 


By Berry CAMPBELI 


; . , 


Preserved monkeys of the platyrrhine group are not easy to procure and 
it was the writer’s great fortune to be able to assemble, through the courtesy 
of Dr. George W. Crile of the Cleveland Clinic Foundation, of the Hamam 
Museum of Western Reserve University, and of Dr. A. H. Schultz of Johns 
Hopkins University, a series including 1 Oedipomidas geoffroy2, 3 Aotus zonalis, 
3 Us bus capuc nus, 2 Saimiri érstedii, 2 Lagothrix laqotricha, 2 Ateles dariens 


2 Ate les geoffroy and l 1lo iatta palliata Unfortunate ly, ho representative 
; 


of the Pithecinae or of that interesting genus Brachyteles was available 
This work Was Carrl d on while the writer WAS a | ellow in the Medical Sciences 
of the National Research Council. 


The problem with which this paper deals is that of whether or not the 


prehensile-tailed monkeys, Ateles, Lagothriz, and Alouatta, and the semi- 


prehensile-tailed Cebus, share common adaptations of the shoulder muscula 
ture. Because of the fact that no monographi¢ accounts of the myology of 
the platyrrhines are to be found in the literature, and that only scattered 
descriptions, mainly of Cebus and Ateles, exist, it was not considered necessary 
to give in this paper a complete review of the literature. There are included 


only such references as are pertinent to the matter under discussion. 


rHE EXTRINSIC SHOULDER MUSCLI 


M. trapeziu The extent of the occipital origin of this muscle was variable In 
Ateles there was none, the cranial end of the muscle ending on the midline a short dis- 
tance behind the inior All of the other forms dissected showed an occipital origir 


Aotus, and Cebus, and extending as far 


slight in Lagothriz, considerable in Sain 
laterally as the mastoid region in Alouatta In Oedipomidas there was a small separable 
portion arising from the mastoid region, but the origin of the main part extended only 
to the inion. Caudally, the origin reached Th. 8 in Oedipomidas, and Th. 9, 10, or 11 
in the other forms 

There was a difference between the prehensile-tail d forms and the others in the 


extent to which the trapezius inserted on the clavicle. In the second group and in 
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Cebus the insertion extended only on to the acromial tip of that bone, whereas in the 


prehensile-tailed forms there was considerable clavicular insertion. This covered a 
fourth of the bone in Ateles and Alouatta, while in Lagothriz it attached to a third or a 
half of the acromial end 


M. omohyoideus.—No trace of this muscle could be found in Aotus, Lagothriz, Ateles, 
r Alouatta, although it was present ar din no way unusual ir Oedipon das, Saimiri, 


and Cebu In the 3 latter forms it arose from the superior margin of the scapula imme- 
diately posterior to the scapular notcl Insertion was on the hyoid 

M. lat n l This muscle presented few variations of interest here. The 
extent to which the origin reached craniall, ilong the vertebral columr was: Oedipon = 


‘err , Th. 5; Aotus, Th. 5 or 6; Cebus, Th. 7 or 8; Ateles, Th. 7, 8, or 9; 





Lagothriz, Th. 7; Alouatta, Th. 7. Anteriorly it extended to the following ribs: Oecdi- 





358 8; Aot 10, 11 .&. 9. or 10: Ateles, 6 or 7: Lagothriz. 8: 
1 uta, 7. In every animal insertion was on the lateral side of the bicipital groove 
of the humer There wa tender for it to fus ith the insertion of the teres 


in A +} S ll bund! ff , th the teres maior near the 
inferic ne pu ining tl latissi 3 its posterior border This is 
th ly inst ig 

‘ rer Laiail supp! nted bv small 
‘ a. +4 : ‘ . rvi gin of the 


} wind ; } le j Pe } ; 1 ' j } H 1 (1035) ¢ t the 
tissir is i rT ] 1 ; int | t wT the humerus 
VU I it A (ol rhomboideus capitis was 
' R ; . n | + 7 + nit eler + 1+} ugh repre- 
G ; , +} t R ; + is s ¢ ising n 


t 7inA no inst boideus ¢ icis ry distinct 
f the ri oideus tl hes took origin fr the midline 
petwe I id of the lig tu t | sin Of mid T} sin S 
Th. 4 6 1 Ch. 7in Cet 7or8inA d Th. 7 in Lagoti 

M t Ir the ani t serratus was divided by the insertion of 
tl to t ions, O1 t ing ervical region and, deep to 
th id f thes ne, to the first 1 second ri the other division arising mor 

ntrally from the nd rib and extending lally. In a few instances (1 Ateles, 1 
Lagot and the 3 Aot the part of tl iscle arising from the atlas was separate 
from the rest and might well have been called the atlantoscapularis posterior. In 
Ocedip las the v muscle was composed of ny separate slips, and in some of the 
other specimens showing poor muscular development the same tendency was noted 





M. atlantoscapula interie Of the series dissected, Sain and Cebus differed 


from the rest in that this muscle inserted deep to the trapezius instead of superficial to it 
In Ateles there was a tendency for the muscle to be divided distally, with one insertion 
on the acr ion and another on the posterior end of the clavicle. This was noted also 
by Schiick (1913 Onl) slight divisio1 curred in Alouatta and none in Lagothriz 


In these two forms, however, the insertion extended on to the acromial end of the clavi- 


she Che muscle was single in all of the non-prehensile-tailed forms and was limited in 
its insertion to the acromion and the adjacent portion of the scapular spine 

M.p No particular uniformity in distinctness of the pars capsularis 
was encountered. Although apparent in all to some extent, it was most evident 
in Aotus, Alouatta, and one Saimiri. A clavicular origin of the pectoralis ma- 
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jor was found only in Lagothriz and Alouatta. In the former genus it involved the 
anterior fourth of the clavicle, in Alouatta only the anterior sixth. In these two genera 
it was related to the pars sternalis rather than to the pars capsularis, as it lay deep and 
not superficial. 

The axillary border of the great pectoral in all animals was found to be folded under 
so that fibers arising from the caudal end of the sternum inserted more proximally than 
some of the others. Thus the line of insertion of this muscle on the humerus was turned 
back medially toformaJoraU. This was mentioned by Beattie (1927), who observed 
it in Hapale. The tendency was slight in Oedipomidas. It was well marked in all of 


Subclavius Coracoid Proc. 






NAA atiss 






Fig. 1. Medial view of left shoulder of Lagothriz lagotricha to show the insertion of 
the subclavius muscle. 


the other specimens, especially in Alouatia, where the entire pars sternalis was turned 
through an angle of 180 degrees. 

M. pectoralis minor.—In all except Ateles, the lesser pectoral was separate from the 
pectoralis abdominalis. In that genus, however, there was a tendency for the two 


muscles to merge and in two specimens no separation could be discovered. 

In the non-prehensile-tailed forms the rectus abdominis arose high on the thorax 
and crowded the origin of the pectoralis minor toward the midline. In all of these forms 
the origin of the pectoralis minor thus was from the sternum, from the level of the articu- 
lation of costal cartilage 2 down to the level of 4, 5, or 6. In some there was a small 
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origin from the fascia of the rectus. In the prehensile-tailed platyrrhines, the rectus 
did not extend as high on the thorax and the origin of the pectoralis minor was from the 
costal cartilages themselves, from cartilages 2, 3, and 4—and also, to a slight extent, 
from the fascia of the rectus. 

In all the examples, the insertion was by means of a broad flat tendon, extending 
from a tubercle on the coracoid process, some distance from the tip, on to the joint 
capsule and, to a varying extent, on to the greater tuberosity of the humerus. 

M. pectoralis abdominalis.—This was presentinallanimals. It was more or less fused 
with the pectoralis minor in Ateles. Insertion was in continuity proximally with that 
of the pectoralis minor and distally with the tendon of the panniculus carnosus when 
that muscle was present. In the absence of the latter muscle, the insertion of the ab- 
dominal pectoral was often continuous with that of the reflected axillary border of the 
pectoralis major. 

M. panniculus carnosus.—This was found in all of the non-prehensile-tailed forms, 
including Cebus, and in none of the others. It was most highly developed in Aotus, 
where it consisted of dorsal and ventral parts which arose from the integument over 
the side of the thorax and converged to insert, by means of a long flat tendon, upon the 
greater tuberosity of the humerus in continuity with the pectoralis abdominalis. Some 
of the more ventral fibers were continuous caudally with an inguinal muscle derived 
from this element. The muscle was similar, although more poorly developed in Oedi- 
pomidas and Saimiri, and was very small in Cebus. In Ateles, Lagothriz and Alouatta, 
it was absent. 

M. subclavius.—In the prehensile-tailed forms, the subclavius took origin from a 
tubercle « 


n the first rib and inserted along the posterior surface of the clavicle, the 
posterior border of the trapezoid ligament, the posterior extremity of the coracoid 
process, and to the superior transverse scapularligament. A part of the muscle occupied 
the same position as does the conoid ligament of man. In the other genera the sub- 
clavius inserted solely upon the clavicle. Nothing corresponding to the conoid liga- 
ment was evident. The trapezoid ligament, however, had an unusual development, 
for in addition to the ordinary clavicular attachment running transversely across the 
acromial end of that bone, there was a fan-shaped extension attaching laterally (and 
not medially as does the conoid ligament in man) to the insertion of the subclavius. 
In Aotus, where this reached its highest development, it extended for half the length of 
the clavicle 


rHE INTRINSIC SHOULDER MUSCLES 


M. supraspinatus.—There was a distinctly wider supraspinous fossa (as was noted 
by Frey, 1923, and Schultz, 1930) in Ateles, Lagothrizx, and Alouatta, and consequently 
a larger muscular origin, than in the other genera. Aside from this, no significant 
differences were seen in the series dissected 

M. infraspinatus.—This detail presented no unusual features. 

M. subscapularis.—In all forms, the caudal border of this muscle, the so-called pars 
axillaris, was heavily developed. This may well be correlated with the constant pres- 
ence of an axillary sulcus on the scapula. The whole muscle was relatively larger in 
the three genera mentioned above because of the increased area of the subscapular fossa 
observed in those forms. 

M. teres major.—Though variable in the extent of its origin from the fascia of the 
infraspinatus and in the width of its insertion, no correlation could be made between the 
attachments of this muscle and either functional or phylogenetic relationships. It 
usually was bound to the latissimus dorsi by fascia well back from the insertion, but 
upon the tendinous portion of the muscle no connections existed 

M. deltoideus.—In all specimens there were spinal, acromial, and clavicular origins of 
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the deltoid. The attachment to the clavicle usually extended over the lateral half of 
that bone. Very often there was also a broad origin from the fascia of the infraspinatus 
along a line between the tuber of the spine and the inferior angle, but owing to great 
variability within the genera, no significance can be attached to this. 

M. teres minor.—No significant differences in this muscle were evident, although 
in Aleles, Alouatta, and Lagothriz it tended to have a more extensive origin. 

M. biceps brachii.—Except in one example of Aleles dariensis, which presented a 
muscle exhibiting both a long head with a very small tendon and an additional humeral 
origin immediately distal to and confluent with the insertion of the deltoid, this muscle 
exhibited no variations. A similar variation was found in an Aotus zonalis by Howell 
and Straus (1931). 

M. coracobrachialis.—Both the deep and the middle portions were constantly present. 
In no specimen was the coracobrachialis superficialis (longus) encountered. 

M. dorso-epitrochlearis.—In addition to the constant fleshy origin of this muscle from 
the latissimus dorsi, there was, in all of the animals, an anchoring of the origin by means 
of a band of aponeurotic fibers that passed through the substance of the latissimus and 
emerged on the postero-medial surface to attach to the subscapular fascia, or, in the 
eases of Alouatta and Ateles, directly to the axillary margin of the scapula. Similar 
purpose was served by the fascial connection, found in all of the forms, between this 
part of the latissimus and the adjacent teres major. 

M. triceps brachii.—In addition to the attachment to the glenoid half of the axillary 
border of the scapula, all of the animals exhibited an origin from the scapular spine 
through a tract in the infraspinous fascia 


DISCUSSION 


It will be seen that in many particulars the animals studied are divisible into two 
groups. The first group contains Oedipomida , Aotus, and Saimiri. The second in- 
cludes Alouatia, Ateles, and Lagothriz. Cebus, it is interesting to note, stands inter- 
mediate in a number of cases. The more clear-cut muscular arrangements of the 
prehensile-tailed, which distinguish them from the non-prehensile-tailed, forms may 
be listed as follows: 1. The trapezius has a clavicular insertion. 2. The omohyoid is 


absent. The absence of this muscle was noted also in Aotu 3. The atlantoscapularis 
anterior has a clavicular insertion. 4. The pectoralis minor arises from the costal 
cartilages. 5. The panniculus carnosus is absent. 6. The subclavius has a scapular 


insertion. 7. Thesupraspinatus is relativelylarger. 8. Thesubscapularis isrelatively 
larger 

Added to these are the two following variations which, because they do not occur in 
all of the prehensile-tailed forms, may be of less significance: 1. The pectoralis major 
has a clavicular origin in Alouatta and Lagothriz. 2. The dorso-epitrochlearis is an- 
chored to the axillary margin of the scapula in Aleles and Alouatta 

The prehensile-tailed platyrrhines do not all use their forelimbs in a similar manner. 
Ateles and Lagothriz frequently brachiate. Alouatta, on the other hand, does not use 
this type of locomotion. Instead, it seems to have relatively unspecialized forelimb 
action patterns. Thus, in order to maintain that the myological similarities between 
Alouatta and the Atelinae were functional in origin would make necessary the hypothesis 


that the howler had at some previous geological time passed through a brachiating stage. 
Less clumsy is the explanation that these similarities reflect close genetic relationship. 
This conclusion was reached by Pocock (1925) in a study of the external characters of 
the New World monkeys. He suggested that possibly the hyoid and cranial differences 
upon which the isolation of the howler from the Atelinae was predicated may be adapta- 
tions to the vocalizing habit and not trustworthy phylogenetic evidence. The material 
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sea, and thus seemed to vanish the only likely opportunity to secure a local 
specimen of Pseudorca for the North Carolina State Museum. Several 
months later, however, I learned that the carcass again had been washed 
ashore nearby, and this time the waves had carried it so far up the beach that 
it had remained there. 

Following considerable correspondence with various individuals, the 
Museum finally secured the skull, except for the lower mandibles and the 
teeth; also, 5 ribs and 32 vertebrae, including the 7 fused cervicals, which 
reached us on April 17, 1936. No teeth were found associated with the 
bones. The skull proves to be that of Pseudorca crassidens. 

The total length of the specimen, as stepped off on the sandy beach, was 
reported as 20 feet; but judging by the height of the woman in the picture, 
Mrs. E. B. Kugler, as ascertained from her husband, 18 feet is nearer the true 
length. The skull of this specimen measures 666 mm. in length by 398 in 
width. With teeth and lower jaw missing, it weighs 18.5 pounds. There 
are eight tooth-sockets on each side. 

So far as I have been able to ascertain, this is the first record of Pseudorca 
found alive and secured: on any part of the coastline of the United States. 
The only other United States records of this animal are the parts of the skele- 
tons of four individuals found on the shore of Biscayne Bay, Florida, in 1918, 
and a single specime n stranded in the neighborhood of Hillsboro Lighthouse, 
near Deerfield, Florida, previous to May 5, 1922 

Although the osteology of Pseudorca is fairly well known, there seems to 
have been but little published regarding its habits, except that it frequently 
gathers in large schools, and that it feeds largely on cuttle fish. It seems, 
also, to have the habit of becoming stranded, often in numbers, on many 
widely-separated coasts, it being almost world-wide in its distribution. Points 
in the North Sea, and the Chatham Islands, New Zealand, appear to be about 
the northern and southern limits of its range. The few Pacific records are 
confined to the eastern side, namely, La Paz, Lower California; Acapulco, 
Mexico; and Paita, Peru. 


State Museum, Raleigh, North Carolina. 
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EL VALLE DE LA TRINIDAD, THE COYOTE POISONER’S 
PROVING GROUND 


By LaurENcE M. Hury 


There has been considerable controversy on the subject of coyotes during 
the past few years. Strong political pressure for their extermination has 
been brought to bear and large governmental sums of money have been 
expended for poison campaigns, which, without doubt, have brought hard- 
ships on mammalian life other than the coyotes against which the poison 
was directed. All this has been done without completely determining just 
the niche in Nature’s program occupied by the coyote. 

It is admitted that coyotes occasionally do prey on young domestic stock 
and poultry, and in such cases the individual predators must be controlled. 
This fact, however, does not warrant the extermination in any locality of 
coyotes, or of any other beast or bird that man dubs predatory because he has 
cast temptation in its path. Caution should be the watchword, lest the 
reaction from the destruction of the supposed offender be of more serious 
moment than was the offender originally. Such seems to have been the case 
in the region about which I now write. 

During the summer of 1926, I collected birds and mammals in El Valle de 
la Trinidad, Lower California, Mexico. This narrow, semi-desert valley is 
about 80 miles south of the International Boundary and separates the 
southern end of Sierra Juarez from the northern end of Sierra San Pedro 
Martir. It is about 22 miles in length and is entirely on the Pacific slope. 
Rather high, partially wooded hills bound this valley on three sides, making 
it ideal for cattle raising. In this capacity the region had been used for 
many decades. 

At the time of my visit in 1926, mammal life was normally abundant. 
Dipodomys, Peromyscus, Citellus, Onychomys, Lepus, Sylvilagus, and Ammo- 
spermophilus were finding subsistence amid a good growth of mesquite 
brush, cacti, and annuals growing on the valley floor. A balanced population 
of coyotes and a goodly number of kit or desert foxes were present, and the 
stockmen who owned the valley grazed as many cattle as the feed would 
support. It was at this time that coyote poisoning campaigns were being 
pushed in our western states, so a few of the stockmen of northern Lower 
California decided that if the wealthy stock raisers of the United States 
deemed the coyote a menace, surely they too must stand to lose with the 
large coyote population they knew existed on their ranges. They therefore 
commenced placing poison baits about every cow that died. 

At the time of the campaign’s inception a visit could hardly be made into 
the northern backbone of the peninsula without seeing one or more California 
condors, and coyotes could be heard every night, although an observer would 
have no way of computing their numbers. In conversation with the cattle- 
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men at that time, I found that they had but little concrete evidence against 
the coyote, their ideas all being based on assumption. Naturally, their 
supposed losses were great. Thus did the writer leave El Valle de la Trinidad 
in 1926. 

Ten years later, in March, 1936, I returned, this time also for kangaroo rats, 
nor was I disappointed. Kangaroo rats fairly swarmed; they were every- 
where. The first night 100 traps were set and next morning 66 Dipodomys 
were taken from them, in addition to 6 that had been run down and caught 
during the previous evening, with the aid of alantern. Seventy-two kangaroo 
rats for one night’s trapping! It seemed out of all proportion; something 
must be amiss. Yet during the 13 nights following, over 600 kangaroo rats 
were taken without moving the traps! During this period, coyotes were 
heard wailing, but not in the usual numbers to be expected in Lower California. 
The same cattlemen still ran this ranch and in conversation with the manag- 
ing rider (who incidentally is an American), it was found that they were still 
poisoning the cattle carcasses whenever possible. He admitted that the coy- 
ote population had been reduced. There were two problems that puzzled 
him, however. An area about 2 miles long in the center of the valley that 
formerly had had a cover of alfilerea and other low annual herbage had been 
denuded, and the strong winds had thrown up great sand dunes—‘‘blow 
sand,”’ he called it. The other problem was that great areas of the valley 
floor were becoming rapidly overgrown with lush green dock, a weed that 
livestock will not eat. All this, he said, had happened within the past 4 or 
5 years. It seemed incomprehensible to the ranchmen, as they were not 
running as many cattle on the range as they had 20 years earlier; yet the feed 
was failing rapidly. Each year there was more dock, more bare sandy areas 
and less feed. What could be the cause? 

After a week of such prodigious catches of kangaroo rats, the explanation 
for these conditions was apparent. Upon further questioning the cowboy, it 
was found that the kit foxes had almost disappeared in the valley, and during 
the 23 days that I spent in the vicinity no condors were seen. Evidently 
the poison was getting in its work, slowly but surely. 

Kangaroo rats, with most of their natural enemies removed, breed rapidly 
and, being entirely graminivorous, it was doubtless they that were taking 
most of the feed. These mammals start to forage when the first blades 
of grass appear and, as a result, the grasses stool out into stunted, prostrate 
plants that are too short for cattle fodder. With a greater rodent population 
not only is the grass destroyed, but the seed as well, preventing reproduction. 
Bare spaces appeared on the soft sandy soil and the wind commenced to cut 
and pile up the sand into dunes. 

The question of the dock, when studied, also was not difficult. This plant 
is a prolific producer of seeds and propagates readily in sandy soil, although 
it is easily choked out in its early stages by rapid-growing annuals. With 
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the removal of the annuals it had had full sway. Neither stock nor rodents 
will eat of its foliage, although kangaroo rats will accept the dried seeds 
when more favored food is not to be had. This is advantageous for the dock, 
since the rats are great seed gatherers and, after filling their nests, they 
proceed to carry the seeds from place to place, burying them as caches in small 
shallow holes, thus placing the seeds at just the right depth for germination. 

Nature’s gardens are planted that way, but the gardeners usually are not 
so numerous. Thus the dock was spread, but not fast enough to control the 
soil erosion. Indeed El Valle de la Trinidad seemed to be a proving ground 
for man’s disturbance of Nature’s balance. But what of the future? Given 
time and no further interruption other than the presence of the livestock, 
Nature would adjust herself. The coyotes would regain their former num- 
bers and cut down the abundance of small rodents which, after all, are their 
natural food. But the probabilities are not favorable, for, with the visit of 
the mammalogists, the ranchers learned that small rodents were swarming, 
and their thoughts again turned towards poison—this time poisoned grain! 

With the history of 10 years’ meddling so plainly demonstrated by the scars 
on the valley floor, one might care to speculate on the decade to follow. Just 
what and where will be the end? There is no doubt but that Nature will 
always keep trying to readjust herself, although man is in reality the arch- 
predator and is forever blindly putting into play the most fantastic schemes. 

If, for instance, a poison campaign be carried out on the kangaroo rats, 
what will happen? Cattle raising is the only human pursuit in El Valle de la 
Trinidad. A few very small fields are the only agricultural efforts, so after 
the kangaroo rats have been poisoned off the dock will have not a living 
friend or enemy to assist or check its increase. The wind will take over the 
spreading job, perhaps with even greater vigor than the seed-gathering rats. 
As a result the last vestige of suitable range fodder may pass, and El Valle 
de la Trinidad be left a barren waste of cacti and mesquite, verily a coyote 
poisoner’s proving ground 


San Diego Society of Natural History, Balboa Park, San Diego, California. 
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NOTES ON WINTER FOODS OF MICHIGAN DEER 
By Wiiu1AM JoHNSTON Howarp 


During the winter of 1934-1935 the writer was assigned as wildlife tech- 
nician to the National Park Service CCC Camp at Wilderness State Park, 
Emmet County, Michigan. Part of his duties was to make observations of 
the winter food of the deer (Odocoileus virginianus borealis). 

Wilderness State Park is situated at the extreme northwestern tip of the 
lower peninsula of Michigan. It is bounded on the north by the Straits of 
Mackinac, and on the west by Lake Michigan. Adjoining it on the east and 
south are private lands of similar topography and vegetation. The park 
contains approximately 7000 acres. The area is densely wooded with second 
growth, except for a few small open hay marshes, and the western portion 
of the park, which is in sedge meadow with a few small clumps of trees. 
About two-thirds of the park is low-lying and is covered with extensive white 
cedar (Thuja occidentalis) swamps. The higher parts are covered, in general, 
with mixed second growth forest. Poplar (Populus tremuloides) and white 
birch (Betula alba var. papyrifera) predominate on these parts. The last 
large fire occurred about 75 years ago, although there have been lesser fires 
within the past 20 years. As a result of the dense forest growth, shrubby 
vegetation is scant 

The park has been protected from hunting since 1921 and no wildlife man- 
agement, with the exception of sporadic attempts at predator control, has 
been attempted by the Michigan Department of Conservation. The chief 
deer predators are coyotes (Canis latrans) and bobcats (Lynx rufus). The 
effect of predators upon the deer herd in Michigan is extremely controversial, 
and recently, due to public pressure, a bounty law has been enacted. At 
the present time the Game Division of the Department of Conservation is 
making an honest effort to solve the predator problem and has assigned a 
mammalogist to its study. 

In the park the deer herd has been protected from hunting and allowed to 
multiply unchecked until at the present time the land is probably carrying 
an over-population. Various estimates of the deer population state the num- 
ber to be about 15 to the square mile. The estimates, by game officials, 
have been made as guesses and as a result of a deer drive by CCC men. 

The winter food supply of the deer in the park seems to be approaching a 
critical stage. The principal food, white cedar, exhibits a severe browse 
line, and few if any young trees are coming in. As the forest grows older the 
inevitable result will be a decrease in the number of deer, unless fires or cut- 
tings occur to open new areas and create more favorable food conditions. 

The following list is not intended to be a complete enumeration, but the 
writer wishes to record the plants that appear to comprise the principal win- 
ter foods, and to record some interesting facts concerning the relation of deer 
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to their winter food supply. The following remarks relate to foods in Wilder- 
ness State Park, unless otherwise specified. 

White cedar (Thuja occidentalis) is the principal winter food and is utilized 
to the extent that a distinct browse line is present. Little, if any, reproduc- 
tion is taking place. When the snow begins to deepen in early winter the deer 
move into the cedar swamps, and there is no general movement therefrom 
until the snow begins to disappear in the spring. Wherever piles of cedar 
branches occur as a result of trail clearing or post cutting, they always are 
found by the deer and completely stripped of foliage, often in a single night. 
In one instance a snow fence made of cedar was completely denuded of 
foliage within a few days. 

Only in the western part of the park did the cedars show no browse line 
until the winter of 1935-1936. It was thought that possibly the open char- 
acter of this cold, windy part of the park might explain why it was the last 
portion to be heavily browsed. 

At the Pigeon River Tract, Vanderbilt, Michigan, all white cedar trees 
planted for landscaping and stream bank protection in the winter of 1935-1936 
were so severely browsed that the plantings were a total failure. 

Although white cedar seemed to be readily consumed over most of the 
area at Wilderness, when branches of it were used as bait in traps to capture 
deer for ear marking it did not prove successful, and it had to be replaced by 
alfalfa. 

A compensating factor for supplying deer food immediately after exces- 
sively wet and heavy snows was noted at Wilderness. At such times it is 
difficult for the deer to move over very much territory, and the heavy snows 
that made travel difficult burdened the small white cedar trees and bent them 
to the ground, so that an emergency food supply thus was made available. 

Common juniper (Juniperus communis var. depressa) is not abundant in 
the park, as it is confined to about 200 acres of a sandy area along the Straits 
shore. It is heavily browsed, especially when in the scale form, and many 
fine large specimens are dead, possibly as a result of overbrowsing. No 
reproduction is taking place. 

Horizontal juniper (Juniperus horizontalis) grows over a much more exten- 
sive area, as it is found along most of the sandy banks of the Straits. While 
it may furnish more food for a short period, because of its manner of growth 
it is available only until the coming of deep snows. During the pinch periods 
in late winter it is buried so deeply that it is unavailable. 

The latter statement also might be made in the case of bearberry (Arcto- 
staphylos uva-ursi). It also occurs along the sandy banks of the Straits and is 
heavily browsed until the snow deepens. It is commoner than the junipers, 
seems to stand browsing better, and appears to be in no danger of extermina- 
tion within the park. 

Red-osier dogwood (Cornus stolonifera) seems to be a favorite food plant. 


It is common in the park on the edges of small swamps and openings, and 
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wherever observed it was heavily browsed. While the plant has considerable 
value for wildlife, as berries for birds and forage for deer, it was browsed so 
extensively that landscape and food plantings were a failure, as it was con- 
sumed by deer before it had a fair chance to become established. 

Labrador tea (Ledum groenlandicum) is common in marshes and damp 
thickets. Although several instances were noted where a deer had nipped 
off a few twigs as it walked along a trail, there was no evidence that the plant 
was more than casually utilized. 

Quaking aspen (Populus tremuloides), poplar, or popple as it is known in 
the north country, is the winter mainstay of the beaver. When trees are 
felled so late in the fall that a freeze occurs before the food can be cached 
by the beaver, the deer feed upon the upper branches. Any branches that 
fall to the ground in winter are usually barked the first night by snowshoe 
hares (Lepus americanus), when the latter are abundant. Where branches of 
this tree were piled by labor crews they served as browse for deer. Old dead, 
down limbs were noticed with fresh signs of browsing by deer. 

Although white birch (Betula papyrifera) is common in the more recent 
burns, it is utilized rather sparingly. Several instances were noted where it 
had been eaten from fresh brush piles and from small standing trees 

On a gravel ridge near the CCC Camp were a few stocks of mullein (Ver- 
bascum thapsus). These were not touched until after the first light snow, but 
then they were defoliated in a few nights. The leaves were consumed, and 
some of the stalks were chewed. 

Silver maple (Acer saccharinum) and red oak (Quercus borealis maxima) 
were noted as being moderately browsed. Neither of these trees are numer- 
ousin the park. Bartlett and Stephenson (Michigan Acad. Sci. Arts Letters, 
1928; 1929) indicate that in the Upper Peninsula hardwood deer yards, deer 
browse to some extent on all the hardwoods, and that maples are preferred. 
Possibly at Wilderness Park white cedar is yet too much a competitor for 
the available hardwoods. 

Service berry (Amelanchier canadensis) is common as a shrub and small tree, 
and is moderately browsed. 

Balsam (Abies balsamea) is abundant in the park, and, curiously enough, 
shows moderate browsing. No browse line is evident, however. It is not 
generally considered to be good deer food and Bartlett (Michigan Acad. Sci. 
Arts Letters, 1931) has said of it: “If deer cannot obtain enough of their 
preferred foods they will browse on balsam and sometimes on spruce, but if 
forced to do this for long, many of the herd seem to sicken and die.” 

Hemlock (T’suga canadensis) is scarce, being confined to a small stand of 
mature trees. No evidence of reproduction was noted. Whenever a branch 
fell or was cut by an arboreal animal, the deer speedily consumed the foliage. 

Ground hemlock (Taxus canadensis) was not listed at Wilderness, but it 
seems to be a favorite food near Petoskey. 

Viburnum cassinoides is common at Hartwick Pines State Park, Grayling, 
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Michigan, and is heavily browsed. It was not identified at Wilderness 
State Park. 

Sumac (Rhus sp.) was used for landscape plantings at Hartwick Pines and 
was heavily browsed, almost to the ground. It does not occur at Wilderness, 
and its absence might, in part, be explained by the heavy deer population. 

The following plants were noted as being lightly browsed. In none did 
there seem more than casual feeding: white spruce Picea glauca, white pine 
Pinus strobus, balm of Gilead Populus balsamifera, tamarack Larix laricina, 
honeysuckle Lonicera canadensis, buffalo berry Shepherdia canadensis, wild 
rose Rosa humilis, sweet gale Myrica gale, spirea Spiraea latifolia, sand 
cherry Prunus pumila, shrubby cinquifoil Potentilla fruticosa, alder Alnus 
incana, poplar Populus grandidentata, flowering raspberry Rubus odoratus, 
red raspberry Rubus strigosus. 

It is interesting that Populus tremuloides is moderately browsed, while the 
other two poplars in the above list are but lightly browsed. 


National Park Service, Richmond, Virginia. 


EVENING BAT FLIGHT FROM CARLSBAD CAVERNS 
By VerRNON C. ALLISON 


The evening flight of bats from Carlsbad Caverns, New Mexico, on their 
way to procure their food in the valley of the nearby Pecos River, is an in- 
teresting sight. In fact, it was the curiosity inspired by this somewhat 
spectacular phenomenon that led to the discovery of this system of caverns. 
Now that all entrances except the main one have been closed, the eruption 
of bats at the close of day resembles smoke pouring from a volcano. 

The Carlsbad Cavern bats, Tadarida mexicana mexicana, have been well 
described by Bailey (Animal Life of the Carlsbad Caverns, 1928) who directed 
attention to the fact that their roosting place under the highest dome of the 
cave ceiling is so inaccessible to ladders, or even searchlights, that any esti- 
mate of their numbers must be based on their flights to and from the cave. 
Indirect evidence of their great number is afforded by the large deposits of 
guano that have been removed from the caverns in the past. The number of 
bats appears to vary somewhat with the seasons, and in the late summer and 
early fall they pour from the cave opening in such a dense black stream that 
they can be seen from a distance of 2 miles. They fill the shaft so closely that 
they can be caught in the hands as they pass out, while the noise of their 
beating wings and of the striking together of their overlapping wing tips are 
plainly apparent at quite a distance from the cavern opening. 

On the way into the caverns, one passes the entrance to the bat cave, 
where visitors are not taken, and here there is a placard with the announce- 
ment that the number of bats in the cave has been estimated by the U. 8. 
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Biological Survey as 3,000,000. This estimate was made by Bailey (in private 
communication) who counted as nearly as possible the number of bats in a 
cubic yard of air during the flight, and estimated the number of cubic yards of 
bat-occupied air in the flight column and the duration of the flight as closely 
as circumstances permitted. Then, realizing the lack of precision of the 
improvised method, a “factor of safety’ was applied, and the estimated num- 
ber of bats thus reduced to 3,000,000. Not knowing of this estimate, and 
before seeing the placard in the caverns, I applied a similar but somewhat 
more precise dynamic method for estimating the number of bats, and the 
following results were obtained. 

On the evening of June 16, 1936, I attempted a conservative estimate of 
the number of bats that left the cavern entrance. The flight began very 
suddenly at 7:03 P.M., continued in full force until 7:17 P.M., a period of 14 
minutes, and then tapered off until at 7:21 P.M. there were no bats leaving 
the caverns. 

The column of bats flying from the caverns was approximately cylindrical 
in cross-section and at least 20 feet in diameter. The noise and air currents 
set up by the flight were plainly perceptible from the point of observation 
about 75 feet from the opening. Frequently a few bats retraced their flight 
to the cavern entrance, and periodically the column seemed to break up 
into sections a couple of hundred yards in length. Each of these sections 
then proceeded on a slightly different course, all flying in a general southerly 
direction toward the Pecos River Valley. Near the end of the flight there 
were half a dozen of these sections in view, some near and some far. The 
bats are said to return to the cave in the morning in a formation even more 
compact than that in which they leave in the evening. 

The signal for the sudden evening flight probably is supplied by a slight 
interference in the thermal air circulation, the ‘chimney draft’ effect com- 
mon to all underground chambers directly connected with the atmosphere. 
As the flight occurs so near sundown, the interference probably is due to the 
chilling of the outside air as the sun sinks below the horizon. This flight on 
June 16 started a few minutes before sundown when there were a few scatter- 
ing clouds in the west; but the flight probably never occurs after the time of 
true sundown. Such a thermal disturbance may be only slight in degree, 
but quite critical nevertheless. 

It was estimated that the speed of flight of the bats was about 20 miles 
per hour, which is, roughly, 29 feet per second. An approximately cylindrical 
column of 20 feet in diameter has a cross-section of 314.16 square feet. It was 
estimated that each cubic foot of space in the column was occupied by 1 bat, 
so each linear foot of the column contained 314 bats; hence 29 linear feet of 
the column, or 9106 bats, passed the observation point each second. 

The full force of the flight continued from 7:03 to 7:17 P.M., a period of 14 
minutes, or 840 seconds. During this time there thus were 840 times 9106, 
or 7,649,040 bats leaving the cavern. The odd figures are carried merely to 
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illustrate the method of estimation and are all discarded at the completion 
of the estimate. During the period from 7:17 to 7:21 P.M., the bats left 
the cavern at a rate of about one-half the maximum, or 4553 per second, or 
1,092,720 during these four minutes. The total number of bats that left the 
cavern on the evening of June 16, therefore, was 8,741,760. This estimate 
of slightly under 9,000,000 bats is believed to be nearer the actual number in 
the caverns in early summer than is the previous estimate of 3,000,000. 

Bailey (personal communication) accepts this higher estimate as more 
nearly correct than his previous one, and he has suggested that it stand until 
the bats can actually be counted. He mentions the use of photography, 
both still and moving. This suggestion appears to be sound and it is further 
suggested that motion pictures be taken of the entire flight through a charted 
foreground. The latter could be close to the flying column and the camera, 
equipped with a telephoto lens, located at a distance from the column, to 
minimize angular complications. Then sample still-cuts could be made 
and the bats in the “frozen’’ section of the flight column actually counted. 
From these various sampling still-cuts the number of bats flying from the 
cavern could be very closely approximated. 


Picatinny Arsenal, Dover, New Jersey. 


NOTES ON SOME MAMMALS OF WESTERN MASSACHUSETTS 


By H. E. Warreu 


Since the publication of Crane’s work (1931) on the mammals of Hampshir« 
County, Massachusetts, there have come to light several items of interest 
in the western part of that state. Crane’s paper presented a very accurate 
picture of a typical county in that region, and these notes augment that work, 
with data from both Hampshire County and the surrounding territory. 

Squirrels (Sciurus carolinensis leucotis and Sciurus hudsonicus loquar).—During 
the years 1934 and 1935, gray squirrels were very abundant in this region. They moved 
about the country quite freely and at one time were reported in migration. Numbers 
were killed on the highways by motor cars, and squirrel hunting was good. This condi- 
tion obtained in 1935 to a lesser extent. In the fall of the latter year a game warden in 
Franklin County reported 22 drowned at a falls in the Deerfield River. At present 
(September, 1936), while they are by no means extinct, they are less abundant than 
formerly 

Red squirrels, which generally have been common, likewise increased in numbers 
during the years 1934 and 1935. 

Hares and Rabbits (Lepus americanus virginianus and Sylvilagus transitionalis). 
Hares and rabbits are very scarce in western Massachusetts at present, and from reports 
of hunters and observations there seem to be large areas where they do not exist at all. 


Censuses were taken in three forests in Berkshire County and in approximately 1500 
acres surveyed for game refuge purposes, there were very few individuals of either 
species. In parts of this territory they are being released for hunting purposes. 
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This shortage is difficult to understand. Several reasons are popularly quoted, 
among them being the great prevalence of predatory species (foxes and skunks) that 
resulted from the anti-steel-trap law, in operation since 1930; disease; and the fact that 
the country is not developed in a manner which would permit a large rabbit population. 

Jumping Mouse (Zapus hudsonius hudsonius).—Crane listed this species as rare and 
cited one record. A specimen in the Massachusetts State College Museum was col- 
lected near Amherst in 1896. In the late summer of 1935 I was present when the super- 
intendent of the Sunderland fish hatchery, located at the eastern edge of the Connecticut 
River Valley, skimmed from the rearing pools several jumping mice that had been 
drowned during the night. He said that although he had never known this to happen in 
previous years, the occurrence had been rather common that summer. A few more were 
caught in this way in 1936 and the superintendent of the Mt. Toby Forest reported find- 
ing them frequently in his cord wood lots 

Beaver (Castor canadensis canadensis).—In 1931 a beaver colony was discovered in 
the town of Stockbridge, southwestern Berkshire County. This is the first beaver 
record for the state in many years. Allen (1869) said that ‘‘The beaver is to be reckoned 
among those few animals that, in this state, have become fully exterminated.’”’ A 
planted colony exists on a private refuge in Lenox, Berkshire County. 

Bear (Euarctos americanus americanus).—For the past 3 years, there have been 
frequent indications of bears on Mt. Toby Demonstration Forest in Franklin County. 
Members of the forestry staff at Massachusetts State College have seen tracks and 
other indications during that time. Professor W. H. Davis of the same college en- 
countered a bear while hunting in that area in 1925. On August 15, 1936, a Mr. Squires, 
who lives on property adjoining the forest, reported seeing a bear on a road that runs 
along the northern edge of the forest. On August 18, Superintendent McCleary, of the 
forest, saw unmistakable bear tracks coming from the edge of Cranberry Pond, which 
lies in the northeast corner of the Mt. Toby tract. Reports about bears in the Berk- 
shire Hills are periodically circulated, and Gordon (1908) reported one killed in the town 
of Williamsburg, Hampshire County, in 1907. Hatt (1930) reported occasional strag- 
glers in the Harvard Forest, which lies in the north central part of the State. 

3ears probably have always been present in this territory. Allen has said that they 
were seldom seen in the middle of the last century, but it is logical to conclude that 
if they were present then they have always existed in the area 

Otter (Lutra canadensis canadensis).—Otters have always been present in western 
Massachusetts, probably in greater numbers than the tz upping and sight records indi- 
cate. The earlier writers always mentioned them as being present, and Gordon (1908) 
cited 10 records from the Connecticut River and adjacent regions. I have seen an otter 
den on Ward’s Pond in the town of West Otis, in southern Berkshire County. Russell 
Smith, an expert hunter and trapper, has seen them on Mud Pond in the same town, and 
on the Tunxis Club property in Tolland. Three other localities have been mentioned to 
me but have not been verified. At present there is a den of two adults and two young on 
Cranberry Pond in the Mt. Toby Demonstration Forest. Hatt (1930) reported them in 
the Harvard Forest. No doubt others occur 

Moose (Alces americana americana).—Rumors concerning the presence of moose in 
the western part of this state have been so persistent during the past several years 
that it was deemed advisable to investigate the validity of these reports. These animals 
have been seen and killed within the past 10 years in Berkshire County, and in the past 
5 years have been tracked and seen in Franklin County. 

Ray Blivens, a woodsman well acquainted with that section, reported that he knew of 
a moose killed in the town of East Otis, in southern Berkshire County, in the winter of 
1925-1926. This man also reported seeing a female with one young in that same locality 
at about the same time. A moose was killed on top of Jacob’s Ladder in the winter of 
1931-32, according to a Mr. Tacy, who was working asa mail maninthatregion. Crane 
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(1931) also mentioned one killed in this county in 1929-1930. Russell Smith stated that 
almost every deer season brings reports of moose having been seen in the southern part 
of this territory. 

Warden Hughes, in Franklin County, informed me that he has received several 
reports of moose in his district during the past 5 years. Near Mt. Toby Forest, in the 
spring of 1934, Tom McCleary saw a moose, probably a female, that he accurately 
described, and the next morning the superintendent of the forest and Professor R. B. 
Holdsworth, of the Forestry Department of Massachusetts State College, measured the 
tracks, which they found to be 5.25 inches long and 3.5 inches broad. These tracks were 
in plowed ground and the marks of dew claws were visible. Superintendent McCleary 
also has seen similar tracks in the forest well toward the top of Mt. Toby. In October, 
1934, Professor Davis came across what he and his companion considered to be moose 
tracks in the town of Heath, which lies in the center of this county 

In the winter of 1931, on Mt. Lincoln in the Pelham Hills, Hampshire County, Herman 
Goodell, assistant librarian at Massachusetts State College and an experienced nature 
student, saw and sketched large tracks that measured 5.25 by 3.25 inches and were about 
Sfeetapart. These tracks were in soft, shallow snow, and he followed them for one-half 
mile. The dew claw marks were visible in places. The sketch conformed with the 
tracks pictured by Seton, and since this locality is about 12 miles southeast of Mt. Toby 
and the tracks match rather closely in size, there is a possibility that the above records 
were produced by the same animal 

These seem to be the only authentic recent records of moose in this part of New 
England. Goodwin (1936) thinks that they are supposed to have occurred in this region 
in pre-colonial times. Emmons (1840) said that ‘‘The moose is not found at present 
within the limits of this state, neither has it probably been taken within its bounds for the 
last 40 years Allen (1869) stated that ‘‘The moose undoubtedly existed in Massa- 
chusetts, though it has now been long extinct here’’; and ‘““Two of the four species of 
Cervidae (moose and caribou) have not existed in the southern half of New England 
since the discovery of the continent by Europeans, except in the mountains of western 
Massachusetts, and there probably only as occasional migrants from the contiguous 
regions north.”’ 

The presence of these animals now seems to be explained by their escape from semi- 
captivity on a large estate that once existed in what is now the October Mountain State 
Forest, in the towns of Lenox and Lee, central Berkshire County. Exact dates are not 
available, but as nearly as can be ascertained the moose were brought in about 1910 or 
1911 and liberated in a large enclosed area. The owner later abandoned the estate and 
the animals escaped or were liberated, and spread over the Berkshire Hills, where some 
probably exist today. From Berkshire they could easily have wandered into Franklin 
County, which lies at the northern border of the state and is quite hilly, crossed the 
Connecticut River Valley, which is comparatively narrow in the hilly parts of that 
county, and gained access to the Pelham Hills on the eastern edge of the valley. The 
Berkshire and Pelham hills are now quite heavily wooded, and there are several fairly 
isolated ponds and abandoned meadows that would afford adequate shelter for limited 
numbers of moose. Another possibility is that some of these animals may have strayed 
in from the north, and Goodwin’s (1936) record from New Ipswich, New Hampshire, 
points toward that conclusion. 

The writer wishes to acknowledge the assistance of Professor E. C. Driver of Smith 
College in reading this manuscript 
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PARTURITION IN THE DEER-MOUSE 
By FRANK H. CLARK 


Parturition in the deer-mouse, Peromyscus maniculatus artemisiae, has 
been described by Svihla (Univ. Michigan Mus. Zool. Mise. Publ. no. 24, 
1932), who stated that he has witnessed the process in deer-mice on several 
occasions. My own observations, although not extensive, seem worth re- 
cording, since the three females observed differed so markedly in their be- 
havior during parturition. 

The first female, from a stock of Peromyscus maniculatus nebrascensis, 
trapped by B. T. Ostenson, near Kelso in the sandhills of Nebraska, started 
to give birth to a litter as she was being transferred to a clean cage by a 
laboratory worker. The first young mouse apparently was born dead and 
had been partially eaten. As I arrived upon the scene a moment later she 
was giving birth to a second young. The mother stood on her hind legs and 
contracted her abdominal muscles to aid in the expulsion of the young mouse. 
As the head of the latter appeared, she reached down and clasped the young 
with her front feet and gently pulled. She removed her paws and then 
repeated the process, and the third time succeeded in pulling the young 
completely free. While clasping the young mouse with her feet she kept her 
head high in the air. Six young were born in rapid succession, all within 
a period of about 15 minutes, and in each case the mother used her fore feet 
to aid in the delivery of the young. She did not clean the young as they 
were born but left them scattered about the cage, although she did devour the 
afterbirth. In between births, the female washed her front paws and face 
and licked her genitals. Several times she rested her front feet on the back 
of her mate and closed her eyes, as though she were resting or in pain. The 
male remained close by during most of the time, but occasionally he ran about 
the cage. The female did not resent the presence of the male, and the latter 
did not molest the young except by accidentally treading upon them. Per- 
haps because of the fact that the female had been transferred to a clean cage, 
she ignored the young for a long time, but finally built a nest of cotton and 
nursed the three surviving young. 
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The second female observed was a hybrid from a cross between P. m. 
nebrascensis and a mutant yellow P. maniculatus strain descended from F. B. 
Sumner’s stocks. It was seen that this animal soon would give birth to a 
large litter, and the cage was examined frequently during the day. Finally, 
at 2:30 P.M. one young was found in the cage, and 25 minutes later a second 
young mouse arrived. This mother behaved quite differently from the first 
female. She squatted in a somewhat hunched position on the floor of the 
age, and did not stand erect. Her mate lay asleep beside her and apparently 
took no interest in the momentous occasion. As the head of the young one 
appeared, the mother placed her fore-paws on each side of the vulva and 
cleaned the young one by licking it. She did not seem to grip the young 
mouse with her teeth and pull it out in the manner that Svihla described for a 
female of P. m. artemisiae. She licked the mouse vigorously and prodded it 
with her nose, thus aiding in its birth. As the afterbirth appeared, she de- 
voured it and in one case was seen to start at the placenta and systematically 
eat the umbilical cord down close to the newborn mouse. According to 
Svihla the umbilical cord is broken by stretching but in this case it appeared 
as though the female severed it with her teeth, either intentionally or unin- 
tentionally. Seven young finally were born, the approximate intervals in 
minutes between individual births being 25+, 25, 25, 10, 15, and 5 respec- 
tively. Each young mouse was cleaned during and after birth, and between 
births the female repeatedly washed herself. Within a few minutes after the 
last young arrived she had them all in a nest and was crouched over them. 

The third female was from a stock of P. m. osgoodi trapped by L. R. Dice in 
the vicinity of Bismarck, North Dakota on an expedition financed by the 
Carnegie Institution of Washington. When seen to be pregnant, she was 
placed on the table for observation. At 4:00 P.M., one young already had 
been born. At 4:05, the female gave birth to another young. She crouched 
in the quadrupedal position and contracted her abdominal muscles. As the 
head of the young mouse appeared, she smelled it but did not clean it nor grasp 
it with her teeth. When the young mouse was almost free she appeared to 
reach down, grasp the umbilical cord close to the mouse with her mouth, 
and simultaneously pull free the young and the afterbirth. The attachment 
of the umbilical cord to the young was broken, probably by stretching, and 
the female ate the afterbirth, then cleaned her offspring and carried it to a 
corner of the cage. 

The female still was conspicuously gravid and apparently in pain. She 
ran about the cage, chewed at the wire on the bottom of the cage, nervously 
picked up her young and then laid them down again. Occasionally she took a 
drink of water and stretched out flat on her abdomen with legs extended. At 
intervals she washed herself thoroughly and inspected her genitals as if looking 
for another young to appear. One hour and 20 minutes passed and since no 
more young had been born, the female was left until morning. 

The next morning the female was nursing her two young and apparently 
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no others had been born, but she still looked pregnant. To my surprise, 
when I looked at her again in the afternoon, a third young was found. Since 
there was no bedding in the cage and I had picked the female up when 
looking for young in the morning, it seems certain that this third young was 
born later in the forenoon. This shows that at least 15 hours may elapse 
between consecutive births of litter mates. 

Since the three females used in this study and the one used by Svihla all 
belong to different races, the differences in parturitional behavior may be 
either individual or racial ones. It is well known that mice exhibit great 
individual and racial differences in temperament and behavior. For this 
reason, it is unwise to attribute a certain behavior pattern to a group of 
animals of the same species or even of the same subspecies from limited ob- 
servations on a few animals. Possibly a study of parturition in a large 
number of deer-mice would reveal variations in behavior quite different from 
those described here. 

In these three cases, parturition took place in the day-time, but there is no 
evidence to show whether or not parturition occurs most often at night or 
during the day. 


Laboratory of Vertebrate Genetics, University of Michigan, Ann Arbor, 
Michigan, 


THE HOUSE RAT AS AN ENEMY OF THE BANK SWALLOW 
By Dayton STONER 


In the course of banding and life history studies on the bank swallow 
(Riparia r. riparia), which Mrs. Stoner and I have conducted for more than 
10 years, I heretofore have encountered but a single mammalian predator of 
this bird. In the Oneida Lake region of New York the common skunk 
(Mephitis nigra) was found destroying both the eggs and young (Stoner, D., 
Roosevelt Wild Life Annals, vol. 4, pp. 122-233, 1936). While this predation 
usually is more or less local, it sometimes attains such proportions as to con- 
stitute a serious menace to the success of certain breeding colonies. 

Recently I have come upon another mammalian predator of this sub- 
terranean nesting bird. My first suspicion that some mammal other than 
the skunk might be doing the damage was aroused on May 22, 1936. While 
inspecting the interior of the burrows in a large bank swallow colony in the 
steep, sandy banks of Fish Creek, about 5 miles east of Oneida Lake, I de- 
tected in one of them the dead bodies of two adult birds. A small mirror was 
used to reflect a beam of light from the sun into the burrow, thus illuminating 
its deepest recesses. 

This burrow was 28 inches deep, 14 inches below the top of the bank, and 
held a partially completed nest of grass, straw and rootlets. On recovering 
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the carcasses of the swallows with the aid of a long bent wire I discovered that 
neither bird had been dead for long. One swallow was unbanded; the tarsus 
of the other carried U. 8. Biological Survey band no. 34/48502. As a matter 
of interest it may be mentioned that both this bird and its mate had been 
banded by us in this colony on May 22, 1935—just a year, to the day, pre- 
vious to the discovery of the dead body. 

The steepness of the bank, the fine sandy nature of the soil, which offered 
little foothold for an animal with much weight, and the lack of any opening 
to the burrow in the turf above it, led me to suspect that a weasel might have 
been the offender. 

A few minutes later, in the same sector of the colony, I discovered two more 
dead adult bank swallows in another burrow 32 inches deep and 12 inches 
below the top of the bank. Upon recovering the bodies in the same manner 
as before, one of the swallows was found to be unbanded while the other 
carried band no. F55924. This individual had been banded by us as an adult 
on June 22, 1932, from a burrow within a few feet of the one in which it was 
now recovered. It, therefore, had attained a known age of at least 5 years. 

Most of the fleshy part of the body of both birds, as well as a part of the 
skull, was missing, apparently having been devoured by some animal. There 
remained only the wings still united by the bones of the pectoral girdle includ- 
ing the sternum, the tail, a part of the vertebral column, the legs, and a few 
pieces of skin bearing feathers 


During the course of the morning there were found in this small sector of 


i 


the colony a total of 10 dead bank swallows—4 pairs and 2 single individuals. 

At least 6 burrows, therefore, had been invaded by the unknown enemy. 
On May 25 we visited the same colony, and in the same sector as before we 

discovered 6 more dead birds in the burrows. None of them bore bands 


The swallows exhibited varying stages of mutilation; indeed, a small wound 
surrounded by clotted blood on the right side of the thorax was the sole 
external evidence of attack on 3 individuals. In the case of the most com- 
pletely mutilated bodies only the skull, wings, feet, tail and a very little of the 
soft parts remained. 

Following my first discovery of pillaged nests on May 22, I had smoothed 


off the sand below two occupied burrows. This procedure eliminated al 


projecting ridges or other possible support for a small marauding animal and, 
at the same time, rendered likely the detection of any marks, should some 
animal other than bank swallows have attempted to enter the burrows. On 
May 25 there were several long, narrow grooves, evidently claw marks, on 
this smooth area. The swallows in these burrows were unharmed, however, 
and the mystery still remained unsolved. 


I visited the colony again on May 26 and found 4 more dead swallows, thus 
bringing the total number of known casualties to 20. In addition, I dis- 
covered the animal responsible for the destruction. 
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While inspecting the interior of the burrows as on former occasions, in one I 
caught a glimpse of the head and beady eye of a small mammal, which at first 
glance I thought was a meadow mouse (Microtus), busily engaged in feeding 
upon a hapless bank swallow. Hoping to capture the animal by impaling it, 
I hastily thrust a sharply pointed stick into the burrow. But I had not 
observed that this burrow had two openings and from the other there 
bounded a large house rat (Rattus norvegicus). With a grunt the animal ran 
down the bank, dashed unhesitatingly into the water of the creek, dived and 
was gone. 

Of the scores of bank swallow colonies visited by us in the region, this was 
the only one in which casualties of this type were observed. Evidently the 


rat did not feed on eggs of the bird, for in several nests containing its victims 


} 


the eggs remained unmolest« 
So far as I am able to ascertain this is the first time that the house rat has 
been recorded as an enemy of the bank swallow The general prevalence and 
abundance of the rodent, however, together with its destructive qualities, 
l 
| 


render it a potential enemy of no small consequence The species, neverthe- 


less, can not necessarily be condemned on the score indicated. Probably a 


single individual had in some way acquired the habit of visiting the colony 


and of availing itself of the abundant supply of animal food that it offered. 


New York State Museum, Albany, New York. 


THE PRESERVATION OF MAMMAL SKINS IN THE FIELD 


By James Lrppirr CLARK 


So many mammal skins, ranging in size from mice to small deer, come 
to our institution from the field in such extremely bad condition that I am 


prompted to write suggesting a most practical method for preserving these 


skins in the best possible manner. Jeing in charge <« 


f the preparation and 


the remaking of such specimens after they hav: reached the American Mu- 
seum, I am familiar with the difficulties encountered in saving the slipping 
hair and loosened nails, and aware of the great amount of time involved in 
their careful relaxing and handling incident to making them into study skins. 
The logical and more constructive thing to do would be their better care in 
the field, in order that skins may be returned to institutions in the best 
possible condition 

The time of the collector in the field is precious and should be spent in the 
securing and skinning of specimens; not in making them up. This particular 
work can be done better and more economically at home by himself or by 
less expensive preparators. The poor condition of specimens may be the re- 
sult of many causes, such as the inexperience of collectors, or the adverse 
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conditions under which experienced collectors may have had to work. It is 
the obligation of scientists and institutions to inform the inexperienced man 
how properly to collect and care for specimens. 

After this we can assume, for the time being at least, that the animals 
have been properly taken and properly skinned, so that the method and 
attendant results of the preservation of skins can be discussed without further 
consideration of the problems of collecting. 

Immediately the skin is freed from the body of the animal it is treated with 
dry common table salt. This is applied to the moist inner surfaces of the skin. 
The pads of the toes and feet on small mammals may be opened, but not 
necessarily skinned out, and the salt applied within these openings. 

If the skin be greasy, as much of the grease as possible should be removed 
by scraping or cutting away with a knife. Much dry salt, well rubbed in, 
will help to absorb the grease. Ears, if large, should be opened up the back 
and turned inside out; if small they may be pierced at frequent intervals 
with a needle to allow the salt to penetrate the inner tissues through the 
epidermis. 

A non-corrosive wire, or preferably a small sliver of bamboo, rattan, or 
some similar tough woody fibre, may be inserted in the tail; but before insert- 
ing permanently, this particular piece of wood should be moistened and 
dipped in the dry salt and then inserted into the tail several times to insure 
the inner surfaces of the skin receiving sufficient salt. Care should be taken 
that the salt reaches clear to the tip, and when this is assured the stick is 
again inserted to the tip and allowed to remain there. 

After this dry salting, which cures the skin, it may be rolled up for 6 to 12 
hours and left in a cool place, but not allowed to become dry. After this 
period of salt-curing the skin, with a non-corrosive identification tag attached, 
is then opened and immersed in the solution I am suggesting, in which it is to 
remain for an indefinite time. 


= 


This solution is a carrying solution and is made of water, 14 parts, salt 4 
parts, and alum 1 part. It may be made in any quantity and kept on hand, 
preferably in glass, an earthen jar, wooden cask, or a non-corrosive metal 
container. Often in the field it is possible to obtain native beeswax with 
which to make such a tin water-tight and non-corrosive. To do this the tin 
is heated, insufficiently to melt the solder, but enough to fuse the wax, which 
is poured within and washed around until it contacts the entire inner surface 
of the tin, and then poured out, leaving a thin coating to congeal and insulate 
the tin against corrosion. The outside should be treated in a similar manner. 

The solution when placed in a proper container is then ready to receive the 
skins. When introducing the latter, they should be moved about to insure 
contact of the solution with all surfaces, and then allowed to rest for an in- 
definite time. When the container has become filled with skins, all the liquid 
may be poured off to be used again, if desired, while enough liquid remains 
around the skins and the hair to keep them sufficiently damp for transporta- 
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tion. These containers when sealed can be properly crated or boxed and 
can be transported with safety to the home institution, where experience has 
proved that they will arrive in fine condition. 

The advantages of this method of preserving are many. It permits the 
collector to give all of his time to the collecting and skinning of specimens. 
The bulk of a great number of skins is much less than would be the case if 
they were made up as study skins, or even sun dried as flat skins. The time 
and care necessary to dry skins is entirely eliminated. The skins are com- 
pletely protected from the ravages of insects and damage incident to chafing 
and deterioration from the time they are placed in the solution. They are 
completely protected from climatic conditions, such as extreme moisture or 
heat. The treatment makes for the most permanent skin. It eliminates the 
handling of any poison in the field, and it reduces the outfit for preparation 
to alum, salt, and skinning tools. 

Skins of this kind when packed will stand a great deal of heat, as proved by 
the fact that if one has a skin that is slipping badly, or a specimen that has 
begun to slip before skinning, and it is dipped for three or four minutes in this 
solution heated to a point at which one may hold his hand submerged, the 
alum and salt therein will ‘‘pinch” the hair so that the skinning can be carried 
on without the specimen suffering further. 

Dry alum should never be used on a skin, for in this form it is a very severe 
astringent. It should always be used in solution, unless in extreme cases when 
the saving of the hair is all important. 

Having had this theory regarding the care of small mammals skins for some 
time, I was anxious for the opportunity of putting it to a test. My chance 
came this spring when I went to Indo-China as co-leader of the Fleischmann- 
Clark Expedition. Here was extreme heat, often 100 degrees in the shade, 
where humidity also was very high, and, like the heat, varied but little 
throughout the twenty-four hours. The situation probably was as un- 
favorable as would be encountered under normal conditions. Skins dried 
during the heat of the day, if the sun was out, but again became almost wet 
at night. I feel positive I could not have saved the small mammals that I 
collected during the latter part of the trip had I not used this method. At 
the present time these small specimens are being made into study skins. 
Coming from the solution there is no sign of slipping hair or of grease burn, 
and they handle like fresh skins. A thorough washing in fresh water to 
remove the salt and alum from the hair also eliminates much of it from the 
skin. As the specimen is properly cured, it may be poisoned in any manner 
preferred by the preparator. 

As a result of this procedure one may build up a collection of perfect skins, 
free from grease, suitable for mounting at any time, and one that really can 
be handed down to posterity: not one in which many of the skins are disin- 
tegrating from grease. 

Strange as it may seem, bird skins taken in the field may be handled in the 
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same manner. Although I have never tried this method with birds in the 
field, I see no reason why it can not be done if conditions at the time suggest 
its desirability. 

Mr. George G. Goodwin, of the American Museum, believes that all inex- 
perienced collectors should handle their field skins in this way, but that 
experienced men when operating under favorable conditions would pre fer to 


make directly into study skins all mammals smaller than rabbits, unless they 


are particularly greasy. 


1merican Museum of Natural History, New York, N. } 


A NEW CANYON MOUSE OF THE GENUS PEROMYSCUS 
FROM ARIZONA 


By E. A. GoLpMAN 


Study of the canyon mice of the genus Peromyscus in Arizona has resulted 


in the segregation of a new geographic race with a well-defined range, including 


the Grand Canyon region. The new form may be known by the following 


descript ion: 


Peromyscus crinitus peridoneus, subsp. r 
Grand Canyon Me uSs¢ 
T ype From Bright Angel Trail, 4800 feet altitude, south side of Grand Canyon, 
Coconino County, Arizon No. 202,424, o& adult, skin and skull, U. S. National 
Museum (Biol. Surv. coll.); collected by E. A. Goldman, August 19, 1913. Original 
number 22,145 
Distribution Both sides of Grand Canyon and north at least to Beaver River Valley. 


southwestern Utal 


General characte Similar in size to Peromyscus crinit crinilus of Idaho, but 
pelage shorter; color lighter, the upper parts less heavily overlaid with black; tail 
brownish instead of black above Somewhat smaller and decidedly darker than Pero 
myscus crinitus auripectus of the Painted Desert region, the upper parts less rich ochra- 
ceous buff than in that subspecies Differing from Pe j crinilus sltephensi, of the 


desert region of southeastern California, in larger size and darker color, the upper parts 
suffused with darker buff 

Colo Type: Upper parts near pinkish buff (Ridgway, 1912), purest on cheeks, 
shoulders and along sides, moderately mixed with black on top of head and over back; 
entire under parts white; more exposed parts of ears dusky, the longer hairs clothing the 
basal portions distinctly buffy; feet white; tail sharply bicolor, dark brownish above, 
white below. In some specimens a buffy pectoral spot is present as in auripectus and 
typical erinilu 

Skull.—About like that of P. c. crinitus in general size and form, but interparietal 
smaller, less extended antero-posteriorly. Very similar to that of P.c. auripectus, but 


somewhat smaller Compared with that of P.c. ste phen the skull is larger, the brain- 


case decidedly broader, and zygomata more widely spreading; interparietal relatively 


shorter, less extended antero-posteriorly 
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Measurements Type: Total length, 176 mm.; tail vertebrae, 97; hind foot, 21.5. 


Average of 10 adults from Shinumo Creek (3000 feet), north side of Grand Canyon, 





Arizona: 172.5 (163-178); 98 (91-106); 20.5 (19.5-21). Skull (type):Greatest length, 
24.8; zygomatic breadth, 12.2; interorbital breadth, 4.4; length of nasals, 9.8; length of 
incis foramina, 4.2; length of palatal bridge, 3.6; maxillary toothrow (alveoli), 3.5 
i R P perid d ruished f any the nearly related 
| Sas P : | { | | Lial details Cher vidence of 
intergradati th t | t rd tl ] h ¢ t rd the east 
| and wit her t st. Spe ( rther i southern sid tl 
| Grand ( nvol ppear to | lenti | 
| S ns ¢ ’ Total nu 3t follow Arizona: Fredonia, 1; Grand 
Canyor near B Cal p, 3006 5200 feet), 3: near Grand ny n Spring, 41000-7500 feet 


9; Betatakin Canyon, 3; Bright Angel Creek, 3 miles above mouth, 1; Bright Angel Trail, 


ith side, 4800-6500 feet, 2; Shinu Creek,3 feet, 12; Nankoweap Valley, 1. Utah: 
Be R r.7 r Fort Car n.3:P ] 


A NEW, LOWER OLIGOCENE, AMYNODONT RHINOCEROS 
By Horace EL_MER Woop, 2NpD 
This description of an intermediate link between the American Upper 
Eocene species of Amynodon and Metamynodon planifrons of the Middle 
Oligor ( is l erpt I lete 1 l n ¢ the Amynodontidae 
} D ‘ pro ich } f \ nt the Penrose Fund 


Metamynodon chadronensis, ne 


Type and type locality.—Amer. Mus. no. 11,866, consisting of both rami of the lower 


er Oligocene) of Quin 


Draw, South Dakota 
Diagr , Co, Po, M3; consideral ler than M. planifrons, a sl ] 






] shade larger 
than Paramynodor tle » i ri! lar e! I re brachyodont, less flattened 
laterally, and more pt ti in pattern, than in M. planifrons; thin layer of cement on 
lateral surface f che teet 

Matthew (in Osborn. Bull. U.S. Geol. Surv., no. 361. p. 104, 1909 ed Metamyr 
| : : 
sp. from the Chadron, evidently on the basis of Amer. Mus. no. 11,866, consisting of : 
lower jaw lacking the incisors and canines, collected in 1903 by H. F. Wells in the Lower 


Titanotherium Beds of Quin Draw, 4 miles from the Cheyenne River, Big Badlands, 
South Dakota. Mr. Wells can hardly be supposed to have been unable to distinguish 
between Chadron and Brule, and, in any case, the matrix is the typical greenish sand- 
stone which fills channels in the Chadron clays. Preparation of the specimen showed 
that it is intermediate in size and character between Paramynodon cotteri of Burma and 
M. planifrons of the Lower Brule, being closer to the former in size. It is referred to 
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Metamynodon on the basis of geographic probabilities, and of its known characters. 
Whatever genus it best may match when the skull and upper teeth are found, however, 
it is clear that it represents a new species, intermediate between the most advanced 
earlier American forms and Metamynodon planifrons, and that there is a native American 
line of amynodonts which is almost monophyletic. 

This specimen is slightly larger than Paramynodon cotteri and definitely smaller than 
small individuals of Metamynodon planifrons. A thin outer coating of cement appears 
on the external surfaces of the teeth. P3 is reduced, as in these two forms, but the 
talonid crescent is a shade less atrophied than in Metamynodon. Pj is slightly less 
degenerate than the usual condition in M. planifrons, as the paraconid region is not yet 
reduced to an antero-posterior blade, but still has an internal ridge descending poste- 
riorly and nearly reaching the metaconid. The molars are definitely less hypsodont, 
are less laterally compressed, and are more like advanced species of Amynodon than in 
M. planifrons. Each molar is noticeably smaller than the corresponding tooth in M. 
planifrons, and the accumulated difference for the molar series is striking. The molars 
have small internal cingula at the outlets of the talonid valleys, producing internal 
bulges in their outlines; but these bulges are less pronounced, especialy on M3, than in 
M. planifrons, although better developed than in P. birmanicus. Mg still has the 
posterior cingulum fairly well developed, as compared with M. planifrons; it is further 
reduced than in A. intermedius. 





Fia. 1. Metamynodon chadronensis, new species, crown view of right P3 — Mg of 
Amer. Mus. no. 11, 866, x}; drawing by Dr. Florence T.2wden Wood. 


Measurements, ir 


millimeters of holotupe of Metamynodon chadronensis, n. sp 
. UT . I 


F I R I 
Jaw below P est. 70 AP.P, 26.3 26.8 
Jaw below M 80.2 80.6 Tr.P, est.18.5 19.1 
(crushed) 

P,_M; 183.5 178.3 AP.M, 33.9 33.5 
er 40.4 41.6 Tr.M, 25.4 | 23.5 
M>-3 144] 141.8 AP.M 50.2 47.4 
AP.P» 18.8 17.1 Tr.M, 27.8 27.7 
Tr.P, 13.3 13.0 AP.Ms 59.0 59.3 

Tr.M; 24.9 25.8 


U niversil J OJ Ne wark, Newarl} 9 New Jerse } 
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GENERAL NOTES 


A SIMPLE METHOD OF SAVING SMALL MAMMALS IN THE FIELD 


Having read in manuscript the article in the present number of the Journal by Mr. 
James L. Clark, ‘‘The Preservation of Mammal Skins in the Field,’’ I would like to 
suggest a simpler method of caring for small mammals that might meet the needs of 
amateur collectors, particularly in the temperate parts of North America. 

It has been our experience in the Biological Survey that skins of certain small mam- 
mals, particularly chipmunks and squirrels, after being salted in the field and later 
washed in the laboratory, frequently lose much of the brilliancy of the natural colors, 
the brown or reddish shades, particularly, becoming noticeably altered. Small mice 
or shrews with slender tails are sometimes received after having been dried flesh side out. 
Such specimens require a considerable expenditure of time and labor to prepare them 
for the cabinet, and never can be made to look quite right. Rabbits, also, when salted 
and washed, require much labor in their preparation, especially if the sides of the skin 
and of the tail have been allowed to stick together. 

The method that I would suggest for caring for sinall mammals in the field is as fol- 
lows: As soon as the skin is removed from the body and cleaned of as much fat as pos- 
sible, brush the flesh side of the skin while damp with powdered borax and turn the skin 
right side out; in animals the size of a woodchuck the pads of the feet should be slit and 
borax inserted; select a slender splint of wood or bamboo, or a broom straw, moisten it, 
dip in borax and insert in the tail to the very tip, leaving it there; in animals the size of a 
chipmunk or larger, make 2 or 3 slits of half an inch on the under side of the tail, and in 
mice or shrews, make one small slit about half an inch from the end of the tail, in order 
to allow air to penetrate and help dry the tail; fold up several thicknesses of newspaper 
about the width of the body and insert this flat strip in the skin all the way to the nose; 
if paper is not available, fine dry grass may be utilized; foreshorten the skin by slightly 
stretching it sideways, fold the edges together along the belly, smooth out the skin and 
arrange the legs and tail in natural shape, fasten a tag to it with data, and lay it outona 
board to dry. The skull should be tagged and hung up to dry, after removing some of 
the brain with a bent wire. So prepared, the skins will take up little room, and may 
easily be transported to the home base; on arrival they are available at once for identifi- 
cation, or they may readily be relaxed and made into perfect specimens. 

The obvious advantages of this method are its simplicity, the elimination of special 
or heavy equipment, the saving of time in the field, and the ease of transportation. It 
is not intended to be used by experienced collectors having adequate field equipment, 
but should be of use to hunters or tourists who desire to save occasional specimens of 
interest or value to science.—ArtTuurR H. Hows tt, U.S. Biological Survey, Washington, 


D.C. 


SOREX DISPAR IN NEW HAMPSHIRE 


While examining the accession catalogue of the Boston Society of Natural History, I 
discovered a record of this shrew taken by Glover M. Allen on August 22, 1927, in Kins- 
man Notch, four miles west of North Woodstock, New Hampshire. Previous records of 
the capture of this species are those of D. W. Mather (Jour. Mamm., vol. 14, p. 70, 1933), 
and of Alexander Lincoln, Jr. (Jour. Mamm., vol. 16, p. 223, 1935), who collected speci- 
mens in Tuckerman’s Ravine, Mount Washington, in June and August, 1932, and con- 
tributed these as possible state records. 

At the time of Dr. Allen’s visit two individuals were secured (no. 1163, Bost. Soc. 
Nat. Hist., and no. 23,926, Mus. Comp. Zool.). Dr. Allen has kindly given me per- 
mission to publish this note.—Norman A. Presie, Wakefield, Massachusetts. 
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PENNSYLVANIA RECORDS OF SOREX CINEREUS FONTINALIS 


In 1928, Hartley H. T. Jackson, in his ‘‘ Taxonomic review of the American long-tailed 
shrews,”’ accorded full specific rank to Sorex fontinalis Hollister, stating, however, that 
“it is possible that when specimens are available from the region between the type 
locality and the mountains of Maryland and Pennsylvania, or from northeastern Mary- 
land and Delaware, intergradation between the two forms may be shown’’. Unfor- 
tunately, two specimens listed in his work as Sorex cinereus cinereus from Kennett 
Square, Pennsylvania, appear to be flat skins without skulls or measurements. 

Since 1928, several specimens of the Sorex cinereus group have been collected in the 
lowlands east of the Appalachian Mountains, in the region where these intergrades 
naturally would be expected. These specimens seem to support Dr. Jackson’s predic- 
tion and show a definite intergradation between the two forms, evidently indicating 
fontinalis as a smaller eastern lowland form of the cinereus group, occupying the region 
in eastern Pennsylvania, Maryland, Delaware, and possibly New Jersey, between the 
typical form and the dark race of the Atlantic tidal marshes, Sorez c. nigriculus Green 

Mr. Morris Green, who captured two specimens of the Sorex cinereus group at Keeny, 
Delaware, in 1924 and 1927, regarded these i lis, 
and just as typical of this form as a series taken by Mr. Ralph Jackson at Cambridge, 
Maryland 

More recently three specimens have been taken in northern Chester and southert 


dividuals as nearer S. cinereus fontina 





3erks counties, Pennsylvania, which in external and cranial measurements are clearly 
closer to fontinalis than to typical cinereu Two of these, taken at Ridgewood near 
Yeading, Berks County, are in the Reading Public Museum collection, while the third, 
taken by M. V. Ayer near Cedarville, Chester County, is in the collection of the Phila 
delphia Academy of Natural Science Two other spt cimens, taken by the writer ir 
the Blue Mountains of northern Berks County, are clearly intermediates. 

Thus we now have a series showing an unbroken gradation between typical Sorez 
cinereus cinereus of the higher Pennsylvania mountains, and ‘Sorez fontinalis’’ indicat- 
ing that the latter form should properly stand as Sorer cinereus fontinali Incidentally 
its occurrence in Pennsylvania adds a new subspecies to the state list.—Earu L. Poou 
Reading Public Museum, Reading, Pennsylvar 


NOTES ON THE BEHAVIOR OF THE CALIFORNI LEAF-NOSED BAT 


While engaged in field work along the Colorado River, 14 miles east of Searchlight, 
in southern Clark County, Nevada, I had the good fortune to observe something of the 
behavior of the leaf-nosed bat (Macrotus californicus). The collecting party, of which 
I was a member, was camped in Cottonwood Valley at a deserted ranch which included 
within its confines numerous outhouses and an underground vegetable cellar 

At 9:30 P.M. on the evening of January 15, 1934 (the first warm evening of the trip, 
with a minimum temperature of 54 degrees Fahrenheit at Needles, 31 miles south), 
one of the party noted that bats were flying low about the ranch yard, and in and out of 
one of the outhouses. Investigation revealed that the bats were ‘‘hanging up’’ on the 
sides of the rafters of the building. Individuals were present in two of the buildings, 
one of which was the underground cellar. It was noted that the bats chose as resting 
places rooms that offered the most protection from the cool night air. As many as7 or 
8 were present in a building at one time, but there was a constant fluctuation in numbers 
new arrivals taking the places of departing individuals. Their presence in such an 
association seems to require modification of the view previously held (see Howell, Jour 
Mamm., vol. 1, p. 172, 1920) that they are found in caves and old mines only. 

It was rather difficult to capture the bats by hand, for apparently they were able to 


see us very well, and, when we stood in the doorway, the only available exit, they all 

















———— 
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crowded to the opposite wall, where they alighted and watched us intently. Their 
relatively large eyes acquired a straw-yellow shine in the light from our flashlights. 
We finally captured some by knocking them down as they flew around in search of an 
exit. They sometimes bit when handled, but, unlike some other bats, at no time were 
they heard to utter any sound. When 


1 


cured, we took thx opportur itv of observi 





ficient number of sper imens had been se- 


of the habits of those remaining. 





It was noted that, in ‘‘hanging up,’’ these bats make a half-turn roll. This action 
has previously been commented upon by Howell (loc. cit.). When at rest, their heads 
hang straight down, and their ears are pendulous. When disturbed, however, they 
elevate the head and raise the ears until these extend perpendicular to the body. 


Those individuals prepared as specimens were found to have their stomachs greatly 





distended with food, and, since none were observed to be eating, it appears that they 
gorge themselves while flying, and then come to rest in order to digest the food which 
tl have eater Whil ppings were found in nearly every out-building on the ranch, 
the fact that there was a1 almost « mplet bs of uneaten insect remains, such as 
beetle elytra or moths’ wings, seems to lend weight to the above supposition. In this 
respect Ma is differs frony Antrozous, for the presence of the latter is often indicated 
by a bundans s inse th its r ing place 

An hour and a half later the bats had disappeared, whether because they had been 
disturbed or for some other r« I do not k1 The next evening (January 16) 
several of them reappeared about an hour after sundowr None were captured, but 
each night fewer individuals appeared, until, on January 19, not one was to be found 
Since this k litv is near the northern limit of t known range of this bat. as recorded 
by Burt (Trans. San Diego § Nat. Hist 7, p. 393, 1934), it is probable that they 

ere not migrating The minimum temperature | me | er on each succeeding night 
’ ti T 19. it } 134d } } t Ne it likely that 
Saw 4 narert ly thi +; either } ,; f lower tempera 
tur rb turt I res¢ 

Botl é I t, altl r I pred inate in the collected, with a 
rati ( 9 fe ule t ae | Do p H I M i? J tet t Zoolog 


N¢ } ( I RF ‘ ; 

On April 21, 1936, a small colony of bats w yserved in an old barn near Hammond, 
Louisiana. One of the bats w captured, but the others scattered. Upon my request, 
the workmen were instructed to leave the colony undisturbed. The animals failed to 
make their appearance, however, yet it was evident that there were fresh droppings 
under the roosting place. On April 28, all guano was cleaned up, but 2 days later there 
was a ynsiderable amount of it present Ithough no bats had been seen at the roost 


This state of affairs continued for a number of days, and it became evident that the 
bats were returning to the roost only at night Finally, on May 8, it was decided to 
take night observations. Until 9 P.M. there was no evidence of any bats. At10 P.M 
there they were a small colony of the active ly sque king and jostling each other. 


They remained until some time between 2 and 3 A.M., for they were gone at the latter 








-aptured It consisted 
of 10 females of E pte cus {.fu u All of these, and also the ons captured on April 21, 


hour. The next night, at about 10 0’clock, the whole colony was « 
obviously were in advanced stages of pregnancy} 

It has been noted before that apparently the environment may cause a hibernating 
bat to ovulate. Especially is this true if the bat be taken from hibernating quarters 
after February 1 and placed in a warm laboratory (see Guthrie, Jour. Mamm., vol. 14, 
pp. 199-216, 1933). If this be so, then it is natural to suppose that most of the females 
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of any one bat colony would ovulate at nearly the same time in the spring. This would 
lead to parturition by the females of any one colony within a relatively short period. 
In this particular case, all the females of the colony gave birth to young within a period 
of 48 hours. One female gave birth to one young before 6 A.M. on Saturday, May 16. 
An hour or so later a second young was born to the same female. By 6 o’clock that 
evening 4 of the 11 bats had produced young. By 6 A.M. the following morning 5 more 
had given birth, and by evening all but one had parturiated. The remaining bat 
gave birth before the next morning, May 18. The11 bats had 23 young, and later exami- 
nation showed these young to comprise 10 females and13 males. Just how many young 
were born to each female could not be ascertained in every instance, for the majority of 
the bats were confined together. At least one female had a single young, and 3 other 
females had 2 apiece. The remaining 7 females produced 16 young. 

This record furnishes evidence that all the females in this colony must have ovulated 
within a short time of each other, probably not more than 48 hours apart. It is hardly 
likely that any causative agent other than the environment would have induced ovula- 
tion almost simultaneously among all these females. This record also tends to support 
the theory that spring copulations are not necessary for fertilization, for it is rather 
beyond the range of possibility that all these bats would have copulated within such a 
short time. The most plausible explanation seems to be that as a result of fall copula- 
tions sperm had been stored in the uterus and oviduct, and that upon favorable spring 
conditions, ovulation had taken place with resulting fertilization, the same conditions 
affecting all females in the locality similarly, and eventually producing more or less 
simultaneous parturition.—Wititiam H. Gates, Louisiana State University, Baton 
Rouge, Louisiana. 


OCCURRENCE OF THE HOARY BAT AT HOT SPRINGS NATIONAL PARK, ARKANSAS 


A new record of the hoary bat (Nycteris cinerea) for Hot Springs National Park and 
for the State of Arkansas, resulted from the finding of 2 specimens of this rare migratory 
bat early in 1936. The first of these, a female, measuring 5.5 inches in body length, 
and 16.5 inches in wing spread, was taken on February 12. It was found, frozen to 
death, clinging to a stone wall beside a much-frequented doorway at the park utilities 
building, where it must have hung for some time before it was noticed by Foreman W. F. 
Walters, who reported it to the writer. The abnormally cold weather that had prevailed 
for some 6 weeks had preserved the body, and a study skin was prepared and added to 
the collection in the park museum. How this bat could have remained unobserved in 
such a conspicuous location is understood only when the body is seen resting against 
the pink native sandstone walls. The maroon base color of the fur is brightened by 
the overlying white to produce a shade of pink that blends perfectly with the color pat- 
tern of the stone. Certainly this is a singular coincidence that the color of the bat and 
its place of repose should combine to provide almost unexcelled protective coloration. 

On April 20, Mr. Barney Brown, Superintendent of the Hot Springs Water Company 
plant, discovered a live specimen of this species at his home on the grounds of the water 
plant. It died overnight in captivity, and the body was brought to the National Park 
office, where it was prepared for addition to the collection. This bat had a body length 
of 4.75 inches, and a wing spread of 15.75 inches.—H. R. Greaa, Hot Springs National 
Park, Hot Springs, Arkansas. 


KILLING TECHNIQUE OF THE WEASEL 


The following observations were witnessed by Prof. G. M. Longenecker, Mr. Donald 
McBeath, and myself. On June 3, 1935, we were driving very slowly along an unfre- 
quented road on the University Arboretum near Madison. From the grass 20 feet ahead 
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of us at the side of the road a cottontail rabbit, about one-third grown, appeared and 
came hopping toward us. On his trail and about 10 feet behind him was a weasel. I 
hurriedly stopped the car and we all leaned out of the open windows, but barely in time 
to see the action, which took place when the cottontail was directly alongside the car and 
4 feet away. At this spot he turned again into the grass and just then the weasel over- 
took him. Evidently sensing our presence, the latter struck the rabbit on the run, and 
without any pause continued out of sight into the dense growth. The cottontail 
squealed, collapsed, and lay kicking, a small patch of blood showing at the base of its 
skull. The incredible swiftness of the action is still vivid in our minds. 

The weasel returned several times within 4 feet of the expiring rabbit to size up the 
situation, then finally moved in to its kill. The rabbit squealed a second time, evidently 
as he received the final coup de grace. Then came the blood-licking, the weasel sucking 
or licking the wound and the blood which had spilled on the rabbit’s fur. This lasted 
several minutes, but was conducted with such swift dexterity that it was hard for the eye 
to follow the details. 

Apparently the weasel was not satisfied with our presence, for he picked up his prey 
and loped off about 15 feet to the base of a roadside tree. This was an amazing feat. 
The rabbit must have weighed twice as much as the weasel. One might liken it to a 
terrier loping off with a sheep, but there was no indication that the load placed the slight- 
est strain on the weasel’s speed or strength 

The blood-sucking now continued, but not in plain sight. One of us, in an effort to 
see, made a slight noise, which caused the weasel to rear up for a look around. By this 
action one could clearly see that his snowy chin and throat were entirely free of blood 
stains, another evidence of the skill with which the whole job was executed. The situa- 
tion evidently was unsatisfactory to the weasel, for again he picked up the rabbit and 
with effortless bounds disappeared into a dense patch of nettles—-Atpo LEoPoLpD, 
College of Agriculture, University of Wisconsin, Madison, Wisconsin. 


FUR SEALS OFF CALIFORNIA 


During the past winter (1936), fur seals (presumably Callorhinus alascanus) in some 
numbers were seen by T. T. McCabe and myself off shore from Santa Cruz, California. 
We first encountered them February 28. They comprised females and cubs in twos and 
threes, asleep on the surface, and they permitted an extraordinarily close approach by 
the launch before awakening. On March 14 we saw more of them, from 2 to 25 miles 
offshore from Santa Cruz pier, the greatest number occurring at a distance of about 12 
miles. They were mostly in small pods, the largest group consisting of 8 individuals, 
and but few occurred singly. 

When asleep the animals lay on their backs side by side, often actually touching one 
another, with flippers idly flapping clear of the surface. On more than one occasion we 
approached within 20 feet before the seals awoke in a panic, first diving, then almost 
immediately reappearing and breaching like porpoises. One cub with a length of less 
than three feet skipped from the water in a leap of at least 10 feet. What appeared to 
be a young bull was seen within two miles of the pier; the rest were females and cubs. 
ALLAN Brooks, Okanagan Landing, British Columbia. 


THE FOOD OF THE FUR SEAL 


The food of the fur seal, Callorhinus alascanus, during its northward migration along 
the Pacific coast of North America, has long been the subject of discussion, but little 
regarding it has been published. The items herein presented are not to be considered 
wholly representative of the food preferences of this animal, because of the small amount 
of material examined, but they should prove of value as an addition to the present sum 
total of our knowledge on the subject. 
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Through the cooperation of the U. S. Bureau of Fisheries, a series of 113 stomachs was 
received and examined at the Food Habits laboratory of the Bureau of Biological Survey 
Of this number, 54 were from near Lapush, Washington, and 59 from near Sitka, Alaska 
Twenty-seven of the Washington stomachs were empty, as were 47 of those from Alaska 
This left 39 stomachs that contained food, the greater number of these being less than 
Traces of vegetable debris, including bits 


one-quarter full, and several nearly empty 
) 


of wood and seaweed, probably taken incidentally, were found in five instances, and in 


one nearly empty stomach this debris amounted to 5 per cent of the total contents 


Crustace 
Amphipod ? l tract 
TI noe 1 sp l trace 


( upeid 
Clupeid ( ] 4 lf 41 ( 
Cl | 2 18 
Undetermins i | tissu N HM) 51 
Alt ! l es dr fre the lat ] it apy 
that, in agree t with t findings « the herring t rj 
di the seal during its nortl 1 migrat | f ‘ N 


CHIPMUNI PTURI , 

While working on Soil Conservati Service P t ted at Indi P 
sylvania, in May, 1935, I observed an interesting trait in the behavior of hipmunk 
Tamias striatu I was driving along a country road t l th of Indi Per 
sylvania, when I saw a chipmunk a hundred feet ahead t suddenly d I 
grassy field across the road and down into a dry drainage ditch that | betwee! 
road and a patch of wood He was carrying something in | ith that s ed rath 
large and burdensome As my car reached the point along the dit vhere he had 
disappeared, he suddenly darted up the farther side of the ditch, and disappeared i 
hole under an exposed tree root, dropping his burder he entered 


The chipmunk’s prey proved to be a large meadow mouse (M us per WV 1s), 
which | prepared and sent as a specimen to the Philadelphia Acad my of Natural Sci 
ences, where it now is in their collections. Undoubtedly, the chipmunk had just cap 


yd and tooth marks in the neck and 


tured the mouse, which was still warm, with fresh bloc 
in the back of the head. This occurrence appears to indicat 
for a meat diet on the part of this rodent.—J. KENNET! 
Management, Ithaca, New York 
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While collecting for the Kansas University Museum during July, 1936, considerable 
time was spent along Beaver Creek in Rawlins County. Traps set along the stream bed 
around the drift in the timber yielded a large series of P. 1. aridulus each night. Occa- 
sionally a few P. m. nebrascensis and Reithrodontomys m. dychei were taken in association 
with aridulus. As arule the form nebrascensis was found confined to the slopes and the 
upland, where aridulus never was taken. The latter can be expected to occur over most 
of the northwestern part of the state, along the streams because of the more humid 
environment in this situation. 

Specimens of the leucopus group from Republic and Cloud counties show intergrada- 
tion with aridulus, inclining toward noveboracensis when compared with Kansas speci- 
mens. The specimens from Barber and Comanche counties have been referred to P. l. 
tornillo, but the latter are not typical, since there is intergradation with both texanus 
and noveboracensis. If P. l. aridulus extends across the state into Oklahoma, its dis- 
tribution and piace of crossing still remains unknown.—C.avupe W. Hissparp, Museum 
of Vertebrate Paleontology, University of Kansas, Lawrence, Kansas. 


OCCURRENCE OF THE TEXAS RICE RAT IN OKLAHOMA 


In August, 1934, while I was acting as mammalogist of a field party of the University 
of Oklahoma Biological Survey, the first Oklahoma specimens of Oryzomys palustris 
texensis were taken on Mountain Fork River, McCurtain County, 15 miles southeast 
of Broken Bow. Mountain Fork River is a tributary of Red River, and the record 
represents a substantial extension of range. The occurrence of the species in the Ar- 
kansas River Valley in Oklahoma has been predicted (Goldman, North Amer. Fauna, 
no. 32, p. 27, 1918) 

Two specimens were taken, an adult and a juvenile. They were trapped in the river 
bottom on a flat covered with cane, Arundinaria gigantea. The altitude is about 500 
feet. Although extensive trapping was done in this and similar situations, no others 
were taken.—H. L. Wurraxer, Soil Conservation Service, Salina, Kansas. 


THE COOPER LEMMING MOUSE IN SOUTHERN NEW HAMPSHIRE 


From the fall of 1934 to the spring of 1936, I collected a series of lemming mice on a 
small area in Durham, New Hampshire. This mouse has not been recorded from this 
region of the state, and the series provides some needed information on the intergrada- 
tion of Synaptomys cooperi cooperi, to the north and west, and Synaptomys cooperi stonei, 
to the south. There are 9 specimens in the series, one of which was collected by Philip 
L. Wright, Durham, New Hampshire. Of these, 5 are adult males, 3 are immature males, 
and one is an immature female 

A study of the 5 adult skulls shows that these lemming mice are intermediate between 
the Cooper lemming mouse and the Stone lemming mouse, although approaching more 
closely the characteristics of the latter. The upper incisors are fully as broad as in the 
form stonei and measure 1.7 mm., as compared with 1.1 mm. in typical cooperi. In 
general these skulls are broader and heavier than those of typical cooperi, and approach 
stonei in that respect. 

With one exception these lemming mice were collected from the tunnels of the Brewer 
mole in a roadside association of grasses, weeds, and shrubbery. The immediate area 
has a dry loamy soil, although there are damp, almost swampy, spots within a radius 


of 100 yards. The mice were found to be using these particular mole tunnels in common 
with a number of other small mammals, as follows: Brewer mole (Parascalops brewer); 
star-nosed mole (Condylura cristata); short-tailed shrew (Blarina brevicauda); meadow 
mouse (Microtus p. pennsylvanicus); and the pine mouse (Pitymys pinetorum scalop- 
soides). This seems to indicate that the lemming mouse can survive in competition with 
other Microtinae 
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A TYPICAL SPECIMEN OF THE EASTERN ELK FROM PENNSYLVANIA 


tecently, in the Proceedings of the Biological Society of Washington (vol. 48, p. 187, 
1935), I described the Rocky Mountain elk as a subspecies of the eastern elk Cervus 
canadensis canadensis, and named it Cervus canadensis nelsoni. At that time no existing 
specimen of elk from eastern North America was known to me. Hence my comparisons 
necessarily were based on incomplete descriptions by early writers and the excellent 
figure by Audubon in ‘‘The Quadrupeds of North America’”’ (vol. 2, pl. 62). 

At the 1936 meeting of the American Society of Mammalogists, in Philadelphia, I 
learned that an old mounted specimen of a bull elk from Pennsylvania, taken in Potter 
County in 1853, had been dismounted, the skin tanned, and the skull roughly cleaned 
and placed in the study collection of the Philadelphia Academy of Natural Sciences 
(no. 665). Under ‘‘Donations to the Museum” (Proc. Acad. Nat. Sci. Philadelphia, 
vol. 7, 1856, opp. p. 454) is a note, evidently referring to this specimen: ‘‘ Very fine 
specimen of the American Elk (Cervus canadensis), from Potter Co., Penna. Presented 
by Messrs. Vaux, I. Lea, Carpenter, Leidy, J. L. LeConte, Watson, McCall, Foulke, 
Cooke, Sergeant and Lambert.’’ This is the only existing specimen of the eastern elk 
that I have been able to locate in any museum, or that might be considered at all typical 
of Cervus canadensis canadensis Erxleben, from ‘“‘eastern Canada.”’ It is a fully adult 
bull, apparently about 6 years old, with perfectly normal 6-point antlers. The skull 
i complete except for the loss of the basioccipital bones, destroyed in mounting. Even 
the two canine teeth are present, although much smaller than in most adult western 
bull elk The well tanned skin evidently is somewhat faded from long exposure to the 
light as an exhibition specimen; but it is complete, in excellent condition, and now is 
hanging in a light- and moth-proof metal case where it should last indefinitely 

This specimen indicates a smaller, more slender, and more brightly colored animal 
than C. c. nelson The antlers are comparatively light, with slender beams and very 
long, slender prongs, just as Audubon portrayed them in his colored drawing (vol. 2, 
p. 83, pl. 62). In addition the skull is relatively long and narrow, and in every way th« 
specimen shows a striking resemblance to Audubon’s figure of a bull elk from the western 
part of Pennsylvania. My notes on the color of this skin are: ‘‘Head, neck and breast 
bright brown; legs yellowish brown; back faded to buffy yellow; small indistinct rump 
patch soiled whitish.’’” Measurements of skull: Total length, supraoccipital ridge to 
tip of premaxilla, 500 mm.; width over orbits, 206; postorbital width, 155; rostral width, 
96; maximum width across molars, 128; alveolar length of upper molar series, 143; of 
lower series, 128; diastema, 73; length of hind foot, heel to tip of hoof (from tanned 
skin), 620; length of hind hoof, 109; width of hind foot, across both hoofs,66mm. Meas- 
urements checked by Remington Kellogg and J. Kenneth Doutt 

It seems important that these characters and measurements be put on record for the 
use of future students.—VeERNON Baitey, 1834 Kalorama Road, Washington, D. C 


NEUROFIBROMATOSIS IN WHITE-TAILED DEER 


On October 5, 1936, a female white-tailed deer was taken in the vicinity of Concord, 
New Hampshire. The doe was shot after she had repeatedly stumbled and had fallen 
intoalake. The carcass was brought to the Fish and Game laboratory for examination 
The animal was normal and in good condition with the exception of a great many (226) 
nodulated tumorous growths distributed over the body in the following proportions: 
on the left side, head 30, neck 7, body and legs 59; on the right, 130. The tumors were 
irregular nodulated masses varying in size from 5 to 50 mm. in diameter. The external 
surfaces of the growths were covered with skin and the smaller growths with both hair 
and skin. The inner substance was made up of dense, gray-white tissue containing 
gray-black areas 2 to 4 mm. in diameter 
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Several of the tumors were preserved in Bouin’s fixing fluid and sent to the State 
Laboratory of Hygiene for pathological examination and diagnosis. Microscopical 
examination disclosed that the growths were composed of fibrous tissue that was very 
cellular and resembled so-called ‘‘hard-fibromas’’ of man, but with no definite evidence 
of malignancy. The black spots about the periphery were composed of keratinized 
epithelium surrounded by squamous epithelium of normal appearance, forming inclu- 
sion dermoid cysts. There was no evidence in this particular case that the affliction 
was a parasitic disease or a contagious one. It might well belong to a disease resembling 
Von Recklinghausen’s multiple neurofibromatosis of man. 

The diagnosis was made by Doctors Wm. R. McLeod and R. E. Miller. Unfor- 
tunately the internal organs of the animal were not examined.—Earu E. Hoover, New 
Hampshire Fish and Game Department, Concord, New Hampshire 


CALL OF THE WHITE-TAIL FAWN 


A voluminous literature on the habits of the white-tail deer contains astonishingly 
little information concerning their voic« I have not encountered any description of 
the use of the voice similar to that noted below 

In the early afternoon of May 31, 1936, I was passing, with three companions, along an 
abandoned road of the University of Michigan’s Edwin 8. George Reserve, a well-fenced 
area of 1200 acres near Pinkney, Michigan, in which deer are abundant (117 were counted 
in a drive, November, 1935). Ata point midway between woods and open marsh I heard 
loud callings, frequently repeated, from varying places among the bushes near us. We 
continued for 100 yards in the marsh and the notes still were clearly heard. One of us, 
té 


niliar with birds, first guessed the call to be that of a catbird, then a nuthatch. Its 





duration was intermediate between the commoner calls of these two birds, its volume 


greater, and the quality very different; so we returned to investigate. As a result we 
found two fawns, about 30 feet apart, wandering around and making the calls at inter- 
vals of about 10 seconds Each fawn, when it became aware of our presence, dropped 
down to a resting position from which it would not move, and remained silent. When 
picked up and handled the fawns made no sound except when particularly uncomfort- 
able, and then they uttered a protesting bleat differing from the calls heard previously 
After the fawns were photographed and left they were not heard to make any further 


sound 





The calls of the undisturbed fawns reminded me faintly, in their tone, of the loud 
‘*ska-a-w”’ of an adult deer in the Adirondacks that discovered me within a dozen feet. 

The small size, soft hoofs, uncertain gait, and a bloody umbilical scar of one of the 
fawns lead me to believe them to have been no more than 3 days old.—Roserr T. Hart, 
Cranbrook Institute of Sc rence, Bloomfie ld H , Mic 


qar 


HEMORRHAGIC SEPTICEMIA IN THE BIGHORN OF ROCKY MOUNTAIN NATIONAL PARK 


Previously unrecorded in the species Ovis canader anadensis, hemorrhagic septi- 
cemia has been discovered in the bighorn of Rocky Mountain National Park. The 
occurrence of the disease was recorded first on April 8, 1935, when a bighorn ram was 
found near Endovalley Campground, apparently the victim of some pneumonic condi- 
tion. The lungs of this ram were taken to the Department of Veterinary Medicine, 
Colorado State College, and a culture was made by the Pathology Laboratory. The 
organism isolated from the lungs proved to be Pasteurella ovisepticus, the causal organ- 
ism of hemorrhagic septicemia. 

Again on April 10, 1936, a dead ram was found near Mary’s Lake, just outside the 
Park boundary. Late symptoms of the disease were noted in this instance, as the ram 
was seen a week previous to his death. He was very emaciated at that time, hardly able 
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to move about, and walked with an odd, stilt-like gait. When examined, his lungs 
showed unmistakable signs of a pneumonic condition, with congestion and mucous in 
the bronchioli, bronchi, and trachea. A mucous discharge from the nostrils was noted 
The ram weighed only 114.5 pounds, as compared with a possible normal weight of 200 
pounds. A culture of the lungs was made at Colorado State College, and both Pa 
teurella ovisepticus and Cornebaclerium pyogenes were revealed. Dr. I. E. Newsom 
Dean of the Department of Veterinary Medicine, believes that these bacteria may be 
present in the normal animal, becoming active when conditions are favorable 

It was this dread malady that attacked the bison herd in Yellowstone National Park 
in 1911, 1919, and 1922, taking such heavy toll. Contrary to the experience in Yellow- 
stone, where it caused the death of the younger animals of the herd, hemorrhagic septi 
cemia so far has been noted only in adult males in the bighor Extremely contagiou 
in the bison, the disease apparently does not spread rapidly through the bighorn herd 
but undoubtedly is responsible for a part of the recent decrease in the bighorn populati 
of the West 

Appreciation is expressed to Dr. I. E. Newsom for his coéperation in this worl 
MeruIn K. Ports, Rocky Mountain National Park, Estes Park, Colorado. 


PERISSODACTYL SUBORDER 


Professor W. B. Scott has expressed a desire to follow 1 ubdivision of the P 
dacty into two suborder Bull. Amer. Mus. Nat. Hist vi 67, p. 260, 1934) in |} 
Part III of ‘‘The Mammalian Fauna of the White River Oligocens but is dissatisfi 
with the two obsolete subordinal names, Solidungula and Tridactyla, which I re 
vith altered signifi Solidungula, hitherto used solely for horses, is especial] 
unsatisfactory At the time, I was fully conscious of the defects of these 1 
preferred to modify existing names, rather than to propose new ones. These names, ir 
their modified senses, however, are not yet fixed in the literature, and I am entirel 
ing to see them replaced by less ambiguous terms, compounds ith ‘‘morp! t 
cate their subordinal rank After some discussion, Professor Scott and I | 
on ‘‘Hippomorp!l to replace my use of Solidungula, for the horse—pal 
titanothere—chalicothere complex, and on ‘“Ceratomorpha” to replace my u 
Tridactyla for the rhinoceros—lophiodont—tapir complex; and these two tert 
hereby proposed. Ir I va) Haeckel’s term, Tapiromorp! ld bi 
to Ceratomorp! except that, from 1870 to 1892, he u iit} t] iff t 

rP he Macrau ida, Tapiri N i 1} I 
Pala rid | irl Macraucl id fir P ! | 
Thus hi é i dive l ] 1 1 the « 
discussi Revival of his term, therefore, would be subject to even greater diff ti 
than would the use of ‘‘ Tridactyla.’’—Horace ELmMer Woop, 2np, University Ne 


BIRTH OF A MANATEE 


Mr. R. J. Walters, Proprietor of the Miami Aquarium, Miami, Florida, give 


following infor itor oncernl ig the birth of a manate¢ which took pla it his acu 
iul ‘ | vear r So far as I know this is the only manatee to have been born i 
captivity. Both parents had been in Mr. Walters’ possession for several year 
until fe months ago one was still alive These notes, to be sure, are sketchy ar 
represent observations recorded a considerable time after the event had occurr 
Neverthels in the absence of any similar information, it seems worth while that tl] 


should be put on record It seems quite obvious that under suitable conditions t} 
breeding of the manatee in captivity, in Florida at least, should not present any great 
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difficulty. Their natural food is not difficult to secure and it is earnestly to be hoped 
that in the near future someone may secure a pair and record further observations. Mr. 
Walters’ notes follow: 

“One or two days before the calf was born the parent refused all food and lay very 
quiet. The night of the birth the parent ate freely and about five o’clock in the morning 
the calf arrived. It simply appeared and was there when the attendant looked in the 
tank. The tail was folded back on the body of the calf in the same manner that a craw- 
fish folds up its tail and was not straightened out for some four or five hours after birth. 
The 


“‘Immediately after birth the mother started slipping her flipper under the baby and 


-alf weighed 63 pounds and was 39 inches long 

raising it out of water at intervals of every three or four minutes. The male in the tank 
did likewise and between the two of them they had the baby getting air about all the 
time, so that it was necessary for us to partition the tank into two sections and separate 
the parents. This operation continued for approximately a week and gradually became 
less frequent. The calf lived in the Aquarium some eighteen months and during this 
time nursed. The mother became very fat before birth and lost very little of this weight 
after birth fter about four or five months the young calf seemed to enjoy nibbling at 
the grass which was fed the parents 


During the latter part of the period when the mother was carrying the calf, a number 





of times during the day when coming up for air she would let out a groan as if in more or 
less pain. These were the only conditions that we were able to notic 


‘‘We regret very much that the baby was 





an accident by our night man 


permitting it to be taken from th and dropped on the floor one night, as it would 
have been interesting to have seen just how a manatee carried on.’’—THomas BArRBourR, 


Museum of Comparative Zoology, Cambridge, Massac selt 


REVIEWS 


Murie, Adolph. Fottowrna Fox Traits. Miscellaneous Publication No. 32 
Museum of Zoology, University of Michigan, August 7, 1936, Pp. 1-45, plates 1-6 


Our knowledge of the dietary habits of red foxes is increased considerably by this 
interesting paper covering observations and laboratory studies on the feeding activities 


( pair of these animals on the Edwin S. George Reserve, located near Pinkney, 


Michigan. Not only is the report replete with field notes on habits of foxes in hunting 
and caching food, but it also contains valuable data on food preferences, based on the 
examination of a series of 768 droppings. The findings demonstrate again that the fox 
is a versatile animal well able to adapt itself to a great variety of food conditions, captur- 
ing when available animals as large as woodchucks, lambs, muskrats, rabbits, ruffed 
grouse, and chickens. The author found, as have most other investigators, that the 
rabbit constituted the most important single food item in the fox diet This mammal 
was represented in 579 of the 768 droppings. Mice were next in importance from the 
standpoint of frequency of occurrence, followed by insects and birds in the order named 


Birds occurred in 76 of 768 droppings, but inasmuch as specific identification of bird 





remains was not possible because of the fragmentary nature of the material, the author 
made no attempt to reach conclusions as to the significance of fox depredations on the 
local bird fauna except to comment that the ruffed grouse apparently had maintained 
their numbers in spite of the presence of the foxes, and that in recent years quail had 
increased on the area. Damage to birds’ nests was not considered to be severe. In 
103 droppings collected in May there were three occurrences of birds’ eggs; in 47 in June 


there were four; and in 4 collected in July there was one occurrence. Although not 
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within the scope of the paper it would have been a profitable undertaking to determine 
in more detail the actual effects of these depredation 

With the contributions that to date have been made on the food habits of foxes, 
the reviewer feels that we now have a fair knowledg« of the range of foods eaten by thes 
animals. We know that foxes will take a great variety of vertebrate animals, many 
kinds of small invertebrates, many fruits and nuts, and some grains. We know that 
they will take game birds when availabl There is much, however, that must yet be 
done before we have a clear picture of the réle of these animals in our forests and fields 
We need to know, for instance, with as much accuracy as possible, the effects of fox 
depredations on game and other wildlife populations under various ecological conditions 
and concentrations of predator and prey species. This will be a difficult task, and one 
that must be approached through detailed investigations on biologically known areas 
The primary aim of future economic studies in this field should be to demonstrate what 
wildlife populations can be maintained in the presence of various densities of foxes 
This problem is of vital and practical significance to game and wildlife technicians and 
it is hoped that the trend of future investigations of the food habits of foxes will be ir 
that directior A. L. NELSON 

Miranda-Ribeiro, Alipio de. DipeLPHIa o MAMMALIA-OVOVIVIPARA Revist 
do Museu Paulista da Universidade de 8. Paulo, Tomo XX, pp. 245-428, 1936, (8 plates) 


This paper is a careful presentation of the didelphids of Brazil. The author first 


discusses the suborders of marsupials, then treats the didelphids in general under man} 


headings these varying fror the external characters of the family to the anatomy of the 





brair This section shows a familiarity with the literature, and in consequence th 
citations make an excellent bibliography \ few notes on habits are included. Or 
page 71 begins a full discussion of the genera of the Didelphida The classifications o 
Thomas, Winge, Matschie, and Cabrera are given and discussed, as is the synonomy of 
each genu Like most me ho have worked with the group, the author presents a k« 
to the classification of the genera that illustrates what he considers to be the significant 
differences and that expresses his ideas on classificatio1 He divides the family into 4 
groups and 11 genera as follows 
SCANDENTIA 
A. Marsupiat: 
1. Didelphis NATATORIA 
2. Metachirop 8. Chironects 
B. Hemimarsupiata GRESSORIA 
3. Metachirus 9. Lutreolina 
+. Mallodelphis 10. Peramy 
Caluromy ll. Minuani 
C. Emarsupiat 
6. Marmos 
7. Thylamis 
This classification, although based partly on habits and upon the development of th« 
pouc! 10¢ not differ greatly from the earli« classifiicati based on other char ters 
I reade ho follows such classification as tl f Her Winger question the wi 
separation of Ci onectes from D elpl and Meta 1ithough such separatio ma 
be justified on the basis of habits as well as upon specializations for a natatorial exist 
ence Old femal of the species Metacl i nudicaudatus dentaneus have a pouch 
that is as well deve loped as that of Metaci rops opo im 4scogriseu These points are 
rather minor ones to raise when discussing such an excellent paper 


Each species of marsupial that is known from Brazil is described, with measurement 
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} and notes on geographical distribution. Under certain species critical material is 
discussed and the author’s conclusions stated. There are described a total of 7 new 
species, Marmosa meridionalis (p 371), M tolle (p 372). M. blaser (p 373), M. moreirae 
(p. 380), M. herhardti (p. 382), Thylamis rondoni (p. 387), Minuania umbrist iata (p. 422); 
and 5 new subspecies Metachirus nudicaudatus personatu (p 351). V allodelp} 18 lanige ra 
hemiura (p. 455), Vi talina (p 155), M. 1. modest p. 356), and Lutreolina crassicau- 
data travasso (p. 402) 

} The reviewer wishes to thank Dr. T. Barbour for bringing to his attention this valu- 
able contributior Ropert K. ENvE! 
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W R I uppos i inicorns in Tibet. Pri Linnean 
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= D i i ) Ne land. Fossiele zoowel 
HIP 4 ii 04, 32 1 1931 The Cetacea 
the Ne her ; 
). I t | t t teloy of the subfamily 
lragelaphir Pre Linne S lor ss. 147, pt. 1, pp. 5-6. March 
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vol. 8, nos. 1-3, pp. 8-15, figs. 2. September, 1935 

Kuan, Emi Die Fauna des Pfahlbaues Obermeilen am Ziirichse¢ Vierteljahrschrift 
der Naturforschenden Ges Zurich, vol. 80, pts. 3-4, pp. 241-330. Decem- 
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les farther in than 


one expects to see or track them 


an Asiatic Primate Expedition, under the auspices 
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N Yor! i tigating the numerical fluctuation of mammals, particularly 
a he While he |} vered the literature of cyclic phenomena with 
care, | nsiders it lil that some titles have bec veslodeed Dissediiniin ta one 
appr iat ; ‘f +} I : ‘ « } di oh ir’ our e oF ir oh ates 
wich He 1 » desirous of receiving 
npubil i } 
{ t it t t } +} uture f our wild life nd it th 
nr ; +; ; ; + later ining that futur is the paper 





: ' , . evel | phase of the work o 

. : fl N ( is there much undesirabl 
. ; ie, Of spect that on the 

r ‘ t | ing thing 7 it 

e C1 t tl both \ teful o 

lesil aiid 

1) tor Vorhi ! ints inst +} ' re cost of extensive rodent control 

r Ari | t ost five times the annual rental 

l t t is persistently er-grazed On one project it nowt 
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the part of thot rt lt hose jobs depend upor the continuance of 
this outlook, it will be a long tin befor ir native mammals are accorded wise and 
proper treatment. What is even more necessary at present is some means for imposing 
restraint ups those pul lic agencie ho carelessly and ignorantly direct activities 


igainst wild life with results that are bound to prove irreparably disastrous 


At tl present time, about 50,000 live cottontail rabbits, from Kansas and Missouri, 
are being liberated annually throughout the state of Pennsylvania. In addition, 3000 
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ottontails, from Clinton, Missouri, were liberated during December, 1936, in southern 
New Hampshire. This procedure, of course, is undesirable from a biological viewpoint 
Diseases may be introduced and the native forms are genetically contaminated, often 
to a resultant disadvantage in respect to stamina Pertinent to the former point is the 
fact that domesticated rabbits constitute a more likely disease hazard. In regard to the 
latter, it may be mentioned that the practice is firmly established, sportsmen demand, 
and get, more rabbits right now, and objections on theoretical grounds by biologists will 
have no effect whatsoever 
There are many points of interest to this problem. The introduced animals may not 
produce fertil offspri g with the New Hampshir« stock, or those escaping the hunters 
not survive the rigors of the first winter. The Pennsylvania conditions offer more 
problems. There are three forms of cottontails in that state, and hence three different 
ults may be encountered. Speculation will be of little avail. What is needed are 
facts that will be of interest alike to biologists and state game commissions. Investiga- 
tions of ade quate scope should be instituted in collaboration with the game officials of 
the states concerned 


We are confident that no individual can take the place in the collective affections of 
the members of the Americar Society of Mammalogi t hati occupied by ¢ linton Hart 
Merrian To a great many of us, in our forn \ , he typified the 
| there never 


ittainment In mammalogy 
first president. Throughout the history of the 

incere friends. It is entirely appropriate that he has now become our fir 

Dr. Merriam has recently presented to the Society a S. Savings Bond in the sum « 
thousand dolla The Society is deeply gratefi ) is substantial indi 


regard and for the exan ple that he has thus 


Those submitting titles of papers for presentation at the annual meeting are reque 
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Corresponding Secretary, William H. Burt, Museums Building, A 
Michigan, not later than April 15. Those submitting titles are | 
include the following information: (1) time required; (2) projection aj 
necessary; (3) if not possible to attend for the full period give day 
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Further details regarding the meeting may be obtained from the 
sponding Secretary or from the Local Committee on Ae 
Henderson, Chairman, Victor H. Cahalane, H. H. T. Jackson, 
Kellogg, William T. Mann, T. 8S. Palmer, E. A. Preble. 
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